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ELECTRONIC STRINGED INSTRUMENT 
WITH MEMORY FUNCTION 

CASIO COMPUTER CO LTD 



Abstract: 



PURPOSE: To reproduce the 
performance of the stringed instrument 
with musical tones by successively 
storing the time information which 
indicates the timing of a string touch 
operation and the pitch information 
corresponding to a fingering operating 
position as performance information at 
every time when the string touch 
operation is detected by a detecting 
means. 



[no drawing] 



CONSTITUTION: The time information indicating the timing of the string touch operation 
and the pitch information corresponding to the detected fingering operation position are 
stored as performance information successively into a performance information memory 
means 33 at every time when the string touch operation is detected by an input section 
31 consisting of a pitch switch and trigger switch as the detecting means. The 
performance contents of the stringed instrument by the fingering operations and the 
string touch operations can be stored in real time in this way and the stored contents can 
be reproduced afterward with the musical tones in real time. 
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(54) [fgM»«»] 16S&«23SrRNA*ePHlO^- 

(57) [#f?!f*«t5ffl] 

[SWSS 1 ] 4IW1--<tiBBSaoi6StiJ;tJ«23SrRNA«e 
^ K©^y Utf^ FWlJ^^#J*$ti, tRNA«{zs 

WtS^feoT, 16S&l>*23SrRNA«e^<D3' 



tfe Wl - ^ t 16S*3 ± U?23SrRNAitfc^[K © * ^- f" 

£ W I"'* f £fc © 1 6S*5 £ l>*23Sr RNAitfS^ W © * f" 

1 U:|B«©#ifc 0 

[fi*S3] 



CGATGCGTCG TTATTCTACT TCGC NGI1 

GCGAAGTAGA ATAACGACGC ATCG NGI1IC 

GCGAAGUAGA AUAACGACGC AUCG NGI1ICR 

CGAUGCGUCG UUAUUCUACU UCGC NGI1R 

TTCGTTTACC TACCCGTTGA CTAAGTAAGC AAAC NGI2 

GTTTGCTTAC TTAGTCAACG GGTAGGTAAA CGAA NGI2IC 

GUUUGCUUAC UUAGUCAACG GGUAGGUAAA CGAA NGI2ICR 

UUGGUUUACC UACCCGUUGA CUAAGUAAGC AAAC NGI2R 

GGTCAAGTGT GACGTCGCCC TG NMI1 

CAGGGCGACG TCACACTTGA CC NMI1IC 

CAGGGCGACG UCACACUUGA CC NMI1ICR 

GGUCAAGUGU GACGUCGCCC UG NMI1R 

GTTCTTGGTC AAGTGTGACG TC NMI2 

GACGTCACAC TTGACCAAGA AC NMI2IC 

GACGUCACAC UUGACCAAGA AC NMI2ICR 

GUUCUUGGUC AAGUGUGACG UC NMI2R 
4MU-7*NMI3: 

GCGTTCGTTA TAGCTATCTA CTGTGC NMI3 

GCACAGTAGA TAGCTATAAC GAACGC NMI3IC 

GCACAGUAGA UAGCUAUAAC GAACGC NMI3ICR 

GCGUUCGUUA UAGCUAUCUA CUGUGC NMI3R 
£OV-7*NMI4: 

TGCGTTCGAT ATTGCTATCT ACTGTGCA NHI4 

TGCACAGTAG ATAGCAATAT CGAACGCA NMI4IC 

UGCACAGUAG AUAGCAAUAU CGAACGCA NMI4ICR 

UGCGUUCGAU AUUGCUAUCU ACUGUGCA NMI4R 
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7* NMI5: 

TTTTGTTCTTGGTCAAGTGTGACGTCGCCCTGAATGGATTCTGTTCCATT 

NMI5 

AATGGAACAGAATCCATTCAGGGCGACGTCACACTTGACCAAGAACAAAA 

NMI5IC 

AAUGGAACAGAAUCCAUUCAGGGCGACGUCACACUUGACCAAGAACAAAA 

NMI5ICR 

UUUUGUUCUUGGUCAAGUGUGACGUCGCCCUGAAUGGAUUCUGUUCCAUU 



NMI5R 

^;i/-7'NMI6: 

TTTGCCTAAC ATTCCGTTGA CTAGAACATC AGAC NMI6 

GTCTGATGTT CTAGTCAACG GAATGTTAGG CAAA NMI6IC 

GUCUGAUGUU CUAGUCAACG GAAUGUUAGG CAAA NMI6ICR 

UUUGCCUAAC AUUCCGUUGA CUAGAACAUC AGAC NMI6R 
y;i/-7-HDIl: 

TTATTATGCG CGAGGCATAT TG HDI1 

CAATATGCCT CGCGCATAAT AA HDI1IC 

CAAUAUGCCU CGCGCAUAAU AA HD 1 1 1 CR 

UUAUUAUGCG CGAGGCAUAU UG HDI1R 
40l/-7"BCIl: 

TTAAACATCT TACCAAAG BCI1 

CTTTGGTAAG ATGTTTAA BCI1IC 

CUUUGGUAAG AUGUUUAA BCI1ICR 

UUAAACAUCU UACCAAAG BCI1R 
40U-7-BCI2: 

TTGATGTTTA AACTTGCTTG GTGGA BCI2 

TCCACCAAGC AAGTTTAAAC ATCAA BCI2IC 

UCCACCAAGC AAGUUUAAAC AUCAA BCI2ICR 

UUGAUGUUUA AACUUGCUUG GUGGA BCI2R 
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^U-rBPIl: 

CCACACCCAT CCTCTGGACA GGCTT BP II 

AAGCCTGTCC AGAGGATGGG TGTGG BPUIC 

AAGCCUGUCC AGAGGAUGGG UGUGG BPI1ICR 

CCACACCCAU CCUCUGGACA GGCUU BP I IE 

ACGCATCAAA TTGACCGCAC TT Hill 

AAGTGCGGTC AATTTGATGC GT HII1IC 

AAGUGCGGUC AAUUUGAUGC GU H 1 1 1 1 CR 

ACGCAUCAAA UUGACCGCAC UU HII1R 
y;U"7*HII2: 

ACTTTGAAGT GAAAACTTAA AG HI 12 

CTTTAAGTTT TCACTTCAAA GT H 1 1 2 1 C 

CUUUAAGUUU UCACUUCAAA GU HI 12 ICR 

ACUUUGAAGU GAAAACUUAA AG HII2R 
^;i/-7-SAIl: 

AATCGAAAGG TTCAAATTGT T SAII 

AACAATTTGA ACCTTTCGAT T SAI1IC 

AACAAUUUGA ACCUUUCGAU U SAII ICR 

AAUCGAAAGG UUCAAAUUGU U SAUR 

GGAAACCTGC CATTTGCGTC TT SAI2 

AAGACGCAAA TGGCAGGTTT CC SAI2IC 

AAGACGCAAA UGGCAGGUUU CC SAI2 ICR 

GGAAACCUGC CAUUUGCGUC UU SAI2R 
7 SAI3: 

TCCACGATCT AGAAATAGAT TGTAGAA SAI3 

TTCTACAATC TATTTCTAGA TCGTGGA SAI3IC 

UUCUACAAUC UAUUUCUAGA UCGUGGA SAI3ICR 

UCCACGAUCU AGAAAUAGAU UGUAGAA SAI3R 
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tf)\f— y SAI4: 




TCTAGTTTTA AAGAAACTAG 


GTT 


AACCTAGTTT CTTTAAAACT 


AGA 


AACCUAGUUU CUUUAAAACU 


AGA 


UCUAGUUUUA AAGAAACUAG 


GUU 


7 SPI1: 




GTGAGAGATC ACCAAGTAAT 


GCA 


TGCATTACTT GGTGATCTCT 


CAC 


UGCAUUACUU GGUGAUCUCU 


CAC 


GUGAGAGAUC ACCAAGUAAU 


GCA 


tfjl^-y spi2 : 




AGGAACTGCG CATTGGTCTT 




AAGACCAATG CGCAGTTCCT 




AAGACCAAUG CGCAGUUCCU 




AGGAACUGCG CAUUGGUCUU 




7SPI3: 




GAGTTTATGA CTGAAAGGTC 


AGAA 




ACTC 


UUCUGACCUU UCAGUCAUAA 


ACUC 


GAGUUUAUGA CUGAAAGGUC 


AGAA 



frbm&ZtlZtil lii-t^ f mmm<D 16S*5 i. U?23SrRNAjt 

e^noK^^^-f— mmommcm 19 R015 
^;i/-7*NGIl: 

CGATGCGTCG TTATTCTACT TCGC 
GCGAAGTAGA ATAACGACGC ATCG 
GCGAAGUAGA AUAACGACGC AUCG 
CGAUGCGUCG UUAUUCUACU UCGC 



SAI4 
SAI4IC 
SAI4ICR 
SAI4R 

SPI1 

spine 

SPI1ICR 

spur 

SPI2 
SPI2IC 
SPI2ICR 
SPI2R 

SPI3 
SPI3IC 
SPI3ICR 
SPI3R 

[Wjji*Il4] 1 Hjy.JiCONeisseria gonorrhoeae^ £r|& 

m It 5 fc » co 7" n - ■? v h o x , 



NGI1 
NGI1IC 
NGI1ICR 
NGI1R 
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TTCGTTTACC TACCCGTTGA CTAAGTAAGC AAAC NGI2 
GTTTGCTTAC TTAGTCAACG GGTAGGTAAA CGAA NG12K 



GUUUGCUUAC UUAGUCAACG GGUAGGUAAA CGAA 
UUGGUUUACC UACCCGUUGA CUAAGUAAGC AAAC NGI2R 



[fit*® 5] ^^Wf-vy/kf-C'Neisseria gonorrh 
oeae*^W-?-5fcft©*ffi-efcor, S^HiD^o 

fri-z x y * y -if mmR& lt mm * *fc^tn 

-f^t*©«g? (DNAXttRNA) &>iJE£XTaiafc£ 
tt*#TtvN7' D ^ if — > 3 yf^ 5 ± 5 IE LT*3^ 

fcifrta^^w-y- T-D-^tf-^^/wti^ 

£L#£Neisseria gonorrhoeae*<DffiMW^g?t »K 
* L#5Neisseria gonorrhoeaetfccODNA&UJRNA 

nm* t ^ •? y ^-r xi- s :/p t <d nmw ^ y 

[W*5l6] WyPWf->3«S, &J3XSS 
C (1XSSC=0. 15M NaCl,0.015M^^V|&^- h y >^A, 
pH7.0) N ^25mMO y ^^»?KpH7. 1, 20%^-{ 
*/VA7 5K> 0.02%Ficoll, 0. 02% ? >-liL?# T^:/ 5 
^, 0.02%sKy tr^Vfn y KXfttJ^O. Img/ml©j5»r 

^3XSSC, 25mMy ^gff«pH7. lXtf20%Jtt-f * 

tmtSK^^y^^sVfig (HT) 
» (WT) 

GCGAAGTAGA ATAACGACGC ATCG 

HT,ftU ! /Xi4WT:50°C, 

GUUUGCUUAC UUAGUCAACG GGUAGGUAAA CGAA 

nmv/xim ■. sot-ejfc 5 r t £ w» t -f sit** 5 



i£lEi£©£tt^Wi^V:7 l 7l'tf 1 ''CNeisseria gonorrhoeae 

©Neisseria gonorrhoeae^ ?rin vitro^/±li"5 
fcftCD^y FfSiot, 

&*L.<B:£-C©Neisse 
ria gonorrhoeae^cODNASt^/Xi-iRNA t ©Wt^-f y" 

y ?v if- ~> 3 vsjs c £ * s ^ t # «rtBft««* 
xi±i^«fff?«^^r s fcfti^g&$# t , -Mfa^N 

-^-SS^^-Srfl^f-U tfeia^Neisseri 
a gonorrhoeae!^ LT#SftT& 0 Roll! jftfl 4 i^fH 

— itt ©:/n — £ Neisseria gonorrhoeae$c©DNA 
&tf/XttRNAi roWKW ^ y ^if-: f sa ^RfcZ 

-mm^4 y~ v ?4 if—> syia?^ ^fc/^ ^ 

- \Mi^m^\Hfe $ ji/-,:i'kk a 4 i^aa©:/ * - y© 

-my*- -f nmrnun wmr if/x }4rna©#» 
tfimm %m mmm-r 5 fc * t&ssft ^ 9 ^ - 1 , 

^Neisseria gonorrhoeae^ODNAStF/XtlRNA t ©Pfl 

-Itris/N^ ^ y *v if—> 3 y(c «t •? ^ $ fifc/N^ y 

bo 

[ft^fJl8] 1 S£J._h<75Neisseria meningitidisttSr 

#m-r 5 fc ft © y n - y-efe o T , 



-mm?*--? ■ 

GGTCAAGTGT GACGTCGCCC TG NMII 

CAGGGCGACG TCACACTTGA CC NMI1IC 

CAGGGCGACG UCACACUUGA C NMII ICR 

GGUCAAGUGU GACGUCGCCC UG NMI1R 

GTTCTTGGTC AAGTGTGACG TC NMI2 

GACGTCACAC TTGACCAAGA AC NMI2IC 

GACGUCACAC UUGACCAAGA AC NMI2ICR 

GUUCUUGGUC AAGUGUGACG UC NMI2R 
40U-7-NMI3: 

GCGTTCGTTA TAGCTATCTA CTGTGC NMI3 

GCACAGTAGA TAGCTATAAC GAACGC NMI3IC 

GCACAGUAGA UAGCUAUAAC GAACGC NMI3ICR 

GCGUUCGUUA UAGCUAUCUA CUGUGC NMI3R 
7" NMI4: 

TGCGTTCGAT ATTGCTATCT ACTGTGCA NMI4 

TGCACAGTAG ATAGCAATAT CGAACGCA NMI4IC 

UGCACAGUAG AUAGCAAUAU CGAACGCA NMI4ICR 

UGCGUUCGAU AUUGCUAUCU ACUGUGCA NHI4R 
£OU-rNMI5: 



TTTTGTTCTTGGTCAAGTGTGACGTCGCCCTGAATGGATTCTGTTCCATT 

NMI5 

AATGGAACAGAATCCATTCAGGGCGACGTCACACTTGACCAAGAACAAAA 

NMI5IC 

AAUGGAACAGAAUCCAUUCAGGGCGACGUCACACUUGACCAAGAACAAAA 

NMI5ICR 

UUUUGUUCUUGGUCAAGUGUGACGUCGCCCUGAAUGGAUUCUGUUCCAUU 

NMI5R 



-7- 



TTTGCCTAAC ATTCCGTTGA CTAGAACATC AGAC NMI6 

GTCTGATGTT CTAGTCAACG GAATGTTAGG CAAA NMI6IC 

GUCUGAUGUU CUAGUCAACG GAAUGUUAGG CAAA NMI6ICR 

UUUGCCUAAC AUUCCGUUGA CUAGAACAUC AGAC NMI6R 



[fit*>59] itt^Wf-V^'p-CNeisseria rneningi 

-£^1-5 ^y ^ y-^mmm^fcm Lrmm^^ttc 

fcSBttAttTTW :/ 5 y>r if — > 3 yr*#5j;5ia 

fpic#^fc L#5Neisseria meningitidistt©+@ttfKjS 
ii©f|fflW7''y if- a v Sr Rlffitr -f 5 T 
T»**B 8 tr IE* (A ^ n -:/ i gfcfi 3 * 5 &pg £ . #1- 
f-V^tf ^#ffib#SNeisseria meningitidisftCDD 

na^^rna© t w ^' y ^-r x-r 3 -yu t ©m 

[HMSS 10] *V if ~> 3 v«E#*s, ft3x 

SSC (1XSSC=0. 15M NaCl,0.015M^^V^-f h U ? 
A, pH7. 0) , »25mM© U y^HSf«pH7. 1, 20%JBW * 
yft*/VA7? K, 0.02%Ficoll > 0.02%?v'lfa.?tTA' 



7$. >\ 0. 02%JKy tf-ZH^P y FV&t^ftO. lmg/ml© 
JSEfltfS, ft 3 XSSC, 25mMy ^W«pH7. 1&1/20%J& 

-■77jS|f^ii8 fcfs*©^--/©^ tifr-eb <o , ^ 

>f 7' y *V if ~> a ^?a«^^4O~58°C(D|5HX0/X 
il)5fe#?SiS^^40~58 o C©|Sffl(cSS:|ia $ ft, 

S (HT) &tfife}SM&£ (WT) as**, 

CAGGGCGACG TCACACTTGA CC 

HT&Uv / XiiWT:45 0 C, 

GACGTCACAC TTGACCAAGA AC 

HTSt//XiiWT:45°C. 

GCACAGTAGA TAGCTATAAC GAACGC 

HmtF/XiiWT:40°C, 

TGCACAGTAG ATAGCAATAT CGAACGCA 

HTS.t^/xi*WT:48°C, 



TTTTGTTCTTGGTCAAGGTGTGACGTCGCCCTGAATGGATTCTGTTCCATT 



HT;&.u</xfiWT:58 c c, 

GTCTGATGTT CTAGTCAACG GAATGTTAGG CAAA 

HTXU ? /Xi4WT:50 o CT?fo5 ^ i: ^#©fc1-Sf»*^9 
i^Ef^^t^lftf-^TVl^T'Neisseria meningitidi 

il^T ©Neisseria meningitidistt^in vitro$trJ-f- 

-^tlb<D-7u~-?b^W(r>, $f*L< »^T©Neisse 
ria meningitidis^WDNA&l^yX^At©^::/^ 

^ y if- v- a ^ras c^sri «s nm^amr 
-Krtaw ^ y if 3 «t 5 ^ $ ftfcw ^ 

-Inl— »»^**WK:L, 4>*< t h 1 a^Neisseri 



a meningitidis}::*!- LTWMWT'fo 9 Roft*^ 8 t 

ia«©^n *-^©v ^ fta> i hWR$ ntz-'Mi < t 

- i ft ^ ©7°n — y £ Neisseria meningitidis$c©DNA 

-t&IW X y *V if >s 3 <o mm £ ftfc W y 

y j/ K^iiB^ffii-5fc*©^t^^d\ xi* 

- 0 @£ $ ftfcflfcJ&S 8 }cfB«© -X © 

a - X©gWSBMSr-a tfDNAXtK/X »RNA©B|* 

tNeisseria meningitidisft©DNA&t^/XttRNA t © 

m ^ y if'^ >y 3 ^sis c $ * s r t # ^ 



HDIl: 

TTATTATGCG CGAGGCATAT TG 
CAATATGCCT CGCGCATAAT AA 
CAAUAUGCCU CGCGCAUAAU AA 
UUAUUAUGCG CGAGGCAUAU UG 

*»feaw$tbS8«fc*L-r*s9i.oiB~aHRStbfc« 

[ff*f 1 3] ift^Wf-^^V^r-Heamophilus due 
reyi*&ftUJ^3fcft©#fc^ifeoT, g^ti^P 

i 9 &ti L < HiSftWIcfl5ffi:#ttW 2 m<D7°7 4-?-* 
irt i> # y * 7 -if il*SJS -HM LTif *g $ -arfc^ffi 
-r^t*©»» (DNAXf*RNA) Sr^WSXTil^ft^ 

#£L#3Haemophilus ducreyi«c<Offi#6<jSlti: <&W 

Uf ^Haemophilus ducreyiftcQDNA&tFRNACO 
ffijj b W •?y94X1r*-7v--7h <D IRITW ^ y y 

[f»**g 14] W^!) *V if— •> 3 vffifras, » 3 x 
SSC (1XSSC=0. 15M NaCl,0.015M^i>-^ h y 
A, pH7.0) , ^25mM© y ^|8ff«pH7. U 20%JK,-T^- 
^{t*/KAT^ K, 0. 02%Ficoll, 0. 02% 9 Vjfcf&TVV 
7"$ V, 0. 02%#V t'=/VfB y KV,&U*$J0. lmg/mlcD 
j?«ttf-^-|t^-DNASr^^r LT*5 19 , RU/Ximfr 
^3XSSC, 25mMy ^S6g«i£pH7. I&tf20%tt 

-^5fl*iI12KfB«»7 s p-^^Tti/i^fe<9 , ^ 

m\ t ttmi-m^;-4 y y *v if~> 3 v&s m 
Rxm&m& (wd 

CAATATGCCT CGCGCATAAT AA 

}:ifB«c9£^|ft1fy://VtpT*Haemophilus ducreyi £- 



ItMl2] l««_k©Haemophilus ducreyi*^ 



HDIl 
HDIIIC 
HDIIICR 
HDIIR 

[if^iii 5] ±mmmy->7°^<¥X'%m(D, s*l< 

li^TCDHaemophilus ducreyitt^in vitro^ffi^fS 

-rft^cDT/n—;/ £f£L< ft^TCDHaemop 
hilus ducreyi DeODNA&tK/XfiRNA t CD[f ii/M' 7* U 

iiRM«f«^^)*i- 5 fc » t;:&gfcjjfc# t , 

-awiw ■? y v s y m i o fm £ fifcw :/ 

-^-^K^^tlWlC U '>ft < b fc 1 a^Haemophi 
lus ducreyilr*fL-CWH«n?&5 J.oW*3Sl2H:E« 

- r. ft £> CO^a — 7" t Haemophi lus ducreyitfccDDNAS. 

UVX i4RNA b © FbI l^/N^f y y if- ~> 3 yRlfc £r£ 

c£^&^b^mfmffimximmmmz3ii%-tz>± 

ma&mftf&ftb, 

- nfriaw t" y ?4 if-v sviaDMS ftfc w :/ 

- H^^frir @s £ tifcft*iii2 1 taaoo -7<d 

- R 7" n - ^©^6<]gEM Sr -^tf DNA& U?/X »RNA©^^ 

Wits srig vmmi- 5 fc » t & ^ 9 -r - 1 , 

t Haemophi lus ducreyi«cDDNA&t>*/XttRNA COrsliC 

- ttfllW 7' y if -i V 3>ia!) JFM $ fttz.^4 7~ 
1-5*y bo 

[ff*II16] 1 JiCOBranhamella catarrhalisft 



TTAAACATCT TACCAAAG 
CTTTGGTAAG ATGTTTAA 
CUUUGGUAAG AUGUUUAA 
UUAAACAUCU UACCAAAG 

£OU-7*BCI2: 

TTGATGTTTA AACTTGCTTG GTGGA 
TCCACCAAGC AAGTTTAAAC ATCAA 
UCCACCAAGC AAGUUUAAAC AUCAA 
UUGAUGUUUA AACUUGCUUG GUGGA 

[W*gtl 7] ^tl^Wf-V^^-eBranhamella cat 
arrhalistStcSr&ffi-f 3fc*©#8refcoT, 13 

Httf1--<t1*ro$iK (DNAXiiRNA) ^gC^CTS^ 
fcSEBAttT-cw ^ y *V if ~> 3 VC#5 J; 5 t^L 

L#5Branhamella catarrhal isftOtBMW^ 

1^r//V^(£#&L#5Branhamella catarrhalistf© 
DNA&tfRNA© ffijj t W ~f y ?4 7° o -:/£ 

SSC ( 1 XSSC=0. 15M NaCl, 0. 015M^ h <j ? 

a, P H7.o) , m25uM(Dv>mmmmvm.u 2o%bm* 

>-jtft;UM,T 5 K, 0.02%Ficoll, 0.02%?v'lfiL?f TA- 

0. 02%jKy tr^/nfp y k^su^o. img/mi© 

B«tt-y-^-«^DNA^^ LT*5 9 , RV/XKim 
KftAK »3XSSC, 25mMy >-|tg«pH7. 1^20%JK, 

-■T-^ftsjciiietiSftro^ti-^cov^-f^^fo^ . 
•y :/ y *v i?- v- 3 ^iaa^*s»3o~42 < c©«gBXu e /x 

i4^fi«^fj30~42°C»t5fflt®l:fSffi$tb, wi;:, 

mmmwmn t nm-r s as w ^ y *y if — > 3 y?a 
« (ht) Rm-mmm (m) a***, 



BCIl 
BCI1IC 
BCI1ICB 
BCI1R 



BCI2 
BCI2IC 
BCI2ICR 
BCI2R 
CTTTGGTAAG ATGTTTAA 

HTS.tK/XiiWT:30°C 

TCCACCAAGC AAGTTTAAAC ATCAA 

mRU/xizm-A2°cx'h& z. t 3W*>1 17 

(-IStSO^tl^fitlf-vy/W^-eBranhamella catarrhal 
f3^T©Branhamella catarrhalisW£rin vitrotfetf} 

h-e&o-c, 

-if *iI16(Cfg«©y n -:/©V § fltz 

- ^ ft h n t #$:©, »SL< }±^T©Branha 
mella catarrhalis*©DNA&t5/Xi±RNAfc ©MtA^f 

— Sfrfa^-r ^ y y-r v syias $ *xfc w ^ 

y jy K*ai*»Ulf 5fc»©¥StSr^tf*s X\± 
-M-mmfttt&mz. U < fc t> 1 S^Branhame 
11a catarrhalisi^^f LT#^T'& 5 Roft*^16[^ 

-rtbt.^T'D — -ft Br anhame 1 1 a catarrhal i sW ©DN 

n t ^mtmmwxmmmm*§L&-tz> 

-IffflW 7' y if- v" 3 9 tifz^4 ~f 
y y KSrai^KW^-Sfcfew^StSr^tp^ XH: 

- Hft^SF^ t @S $ tifcft*3Sl6(cfB«» ^ p -^© 

-&fv-7'(DM^m\\%^mmRx$/xuwk(DBM 
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tBranhamella catarrhal i sttGODNARLF/ X. (±RNA t <D 
IHUW 7 V 74 3 C r t «s bT 

CCACACCCAT CCTCTGGACA GGCTT 
AAGCCTGTCC AGAGGATGGG TGTGG 
AAGCCUGUCC AGAGGAUGGG UGUGG 
CCACACCCAU CCUCUGGACA GGCDU 

[It*3l2 1] ift^Wf-V^^T'Bordetella pert 
ussis«cSr*fttiii-Sfc«)©*fe-efcoT, i&I^J^:/ 

tfcffi1-"*#8eroi»ll (DNAXfSRNA) ^gl^CTS^ 
fc*tt*fl=T-CW 7 y *V 3 yx* § 5 J; 5 K L 

tfKflPfiEUWSBordetella pertussis*cDfg«WS^ 
y^/H^^ffftLWSBordetella pertussis*$<DDNA& 

2 2]W^P^ if— > 3 ^Kfras, fi3x 
SSC ( 1 XSSC=0. 15M NaCl, 0. 015M^ ^ MJ ? 

A, pH7.0) , ^l25mM© 'J ^,«W?*pH7. 1, 20%%14 * 
yft*;VA7 ? K, 0. 02%Ficoll, 0. 02% V >-jfa.ff 7VV 
7"$ >\ 0. 02%sKy t-=/Vt°n JJ V>RXM)0. lmg/mlcD 
B«tti^^-«^DNA^^ LT*5 9 , Stf/Xfiife* 
ttf«S, »3XSSC, 25mMy VlM81lfJSpH7.l&W20%JK, 

-^5fl*il20KfB*©^t3-^©v^tL/i^fe<9 , ^ 

sa^ij t *j-ts-r sr^w ^ y ^ a >-sa on-) 
&u^?as (wt) 

AAGCCTGTCC AGAGGATGGG TGTGG 

HTKW/XiiWT : 55 < CT& 5 - t t "T 5 If *«21 



-ffiiiW ^ y y-f if— > 3 y(; J; 9 £ ftfc/>-f :/ 

[ft*JS2 0] 1 M£J.-h©Bordetella pertussistt^r 



BPI1 
BPI1IC 
BPI1ICH 
BPI1R 

i-fBftO^i^^tef-^y/V^r-Bordetella pertussis 

^Bordetella pertussistt£rin vitroftttj-TS fcit>© 

-^>R-iR20ir?da«7" n -yum ^tifrfr(bmtR.i5 tv/z 

-iJl?)0/p-/tMiO, »4K f*£T©Bordet 
ella pertussis»©DNA&0/X}iRNAt©Mi£^:/ 

y *vif— > 3 yRM4c^*5r fcasBrtB*aff» 

4 ]} ?4 if- * y 3 -y \c X <d Bf$ 5 fitc^4 7 y y K £ 

a«f«iw-f'5fc*©#ai*'^tp*\ x& 

-131— Sflt^^SraJWt U '>£ < fc % 1 S^Bordetel 
la pertussis \ZM LX^M^Xh 5 J.O»*q(20|CE 
«t©^n-^©v^T^ 1 a^bSWSnfc^ft < 1 1> 

-rjlfjO/n- :/£Bordetella pertussisftcDDNAS. 
W/X i±RNA t <D m \C^4 7 y 74 "if- V 3 >-505 Sr^fe 

-^12^-^ ^ y y^ ^— > 3 yia5 « $ nfc^N-r ^ 

-s/p - 7 <Dummw ^ mmRxi/x mmcomm 
mmm*mmmM-fz>tzfr\c&w£7y4^-t, 
-mmmmmff^mxh <o mi/x\±~hb(o7u-7 

tBordetella pertussistt©DNA^t^/X}4RNA t ©W 
7 y 74 if— > 3 >RmZ3L C r t ^ Bjlg 

-HfriB/N-f ^ y -if — > 3 yiai)MJ nfc/N^ ^ 

t5*y bo 
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[!M££S2 4] 1 MJ^JlWHaemophilus influenzae^ 



£ & m -f 5 fz t> <D -f u - -f T? fe o T , 



ACGCATCAAA TTGACCGCAC TT 
AAGTGCGGTC AATTTGATGC GT 
AAGUGCGGUC AAUUUGAUGC GU 
ACGCAUCAAA UUGACCGCAC U 

£01/— 7*11112: 
ACTTTGAAGT GAAAACTTAA AG 
CTTTAAGTTT TCACTTCAAA GT 
CUUUAAGUUU UCACUUCAAA GU 
ACUUUGAAGU GAAAACUUAA AG 

[W*^12 5] ift^f-y^/W^T-Haemophilus inf 

T'v-T'nmtfjmmKy y y^yy-fZ 2m<Dy°yy^ 
£9#£L<ffiIMcittf£fftt©2il©:/7^ 

tfcttt1-'*§He<&gE» (DNAX&RNA) feBBKySXTaWO 

*a!fiifc#T-<w t* y if — > 3^5i5ia 

^ L#5Haemophilus inf luenzaeftCffiMW^ 

f - ^ ^/V^ #ft L# 5 Haemophi lus i nf luenzaetfcWD 

NASt^RNAco ^ t w :/ y ^-r x-r 5 y° a - ^ i <o m 
2 6] w/y *v if—> a «3x 

SSC ( 1 XSSC=0. 15M NaCl, 0. 015M^ 3^ y^C+ h l J 9 

a, P H7.o) , m25mu<DU ymmnmpm.u 2o%m,y$- 

yft*;>A7? K, 0.02%Ficoll, 0. 02% ^jktf T/W 
0.02%*?y ff=;l/fa y KylO^lO. lmg/ml© 

WifStt-y-^ffi^-DNAS:^ LT*5 <0 , xv/Xfift* 
j^j3 XSSC, 25mMy ^gSf?feH7. 1&U?20%K 

-^ft*ll24tWS*»^n-^«V^-f ft^-Cfc 9 , ✓> 

tfjfatiWE^Jt^JS-rss^w^y ^-Y-if-v'g y?a 

ft (HT) St^WfiS (WT) 



Hill 
HII1IC 
HI II ICR 
HII1R 



HI 12 
HII2IC 
HII2ICR 
HII2R 

AAGTGCGGTC AATTTGATGC GT 

HTSt//XiiWT:55°C. 

CTTTAAGTTT TCACTTCAAA GT 

HTJfclfc/X (SWT : 35 1 T? & 5 £ i 1" 3 W#JS25 

iClE«ra^^»i^ V -CHaemophi lus influenza 

ii^TCDHaemophilus inf luenzae^Srin vitro^ttJ*t" 

-|»*«24K:e«O^B-^©V^-f $ ixfc 

-^^e>®yn— £J4L<S4^T©Haemop 
hilus inf luenzae*©DNA&Uy / X&RNAfc ©MtA'f 
:/y ^f->3 >-SJS££C£*5^ fc^BTIiftfBHff 

— Sfrfa^-r ^ y a >-t i 5 $ *xfc w :/ 

y v KSrjgNfttW1-5fc»0¥StSr^tf*s X(* 
-PJ-^*^?-&S«Jt U < t t> 1 W^Haemophi 
lus inf luenzae(C» LT^&tt^fc 9 floff *«24iC 

-rtLPj©7°P — ^'t Haemophi lus i nf luenzae»CDDNA 
&l)^XttRNAfc©|R|KW ^y ^i?~> 3 >-SiStr 

-«HiW :/ y if -i y 3 yiat) jfm $ ftt^ 7" 
- mfcummz nfcm>kmnmm<D y°v~y*<D 
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^Haemophilus inf luenzaeftWDNAStK/XiiRNAt <D 

-titm?*-? : 

GTGAGAGATC ACCAAGTAAT GCA 
TGCATTACTT GGTGATCTCT CAC 
UGCAUUACUU GGUGAUCUCU CAC 
GUGAGAGAUC ACCAAGUAAU GCA 

AGGAACTGCG CATTGGTCTT 
AAGACCAATG CGCAGTTCCT 
AAGACCAAUG CGCAGUUCCU 
AGGAACUGCG CAUUGGUCUU 
401/-7SPI3: 

GAGTTTATGA CTGAAAGGTC AGAA 
TTCTGACCTT TCAGTCATAA ACTC 
UUCUGACCUU UCAGUCAUAA ACUC 
GAGUUUAUGA CUGAAAGGUC AGAA 

[ft*3S2 9] ^^^^A^T'Streptococcus p 
neuminiae«cft«kW1-5fc»©*ifeT?*>o-C, H&KZ 

fcfcttt-t^tfcrogfiS (DNAXtlRNA) Sr^SKjEC-ra 

}V^\Z~fetS. L# 5 Streptococcus pneumoniael^COflflj 

^f(^i^^'7 P /V c f 5 t#ftL# 5 Streptococcus pneumonia 
e*©DNA&lFRNA© M^J fc W :/ 9 X-f 5 7° n - 7° 

5 apt t sr-^tf r t ?r#« ttsm 



-«niw ^ y 3 ytc i 9 ^ £ ^fc/>w :/ 

[IfjftJl 2 8] 1 SUJt _h©Streptococcus pneumoniae 



SPI1 

sphic 

SPI1ICR 
SPUR 



SPI2 
SPI2IC 
SPI2ICR 
SPI2R 



SPI3 
SPI3IC 
SPI3ICR 
SPI3R 

SSC (1XSSC=0. 15M NaCl,0.015M^^y^ h y r> 
A, P H7.0) . ^J25mMcO y >-^gff«pH7. 1, 20%JJH:fr 
>-fb*/VAT5 K, 0.02%Ficoll, 0. 02%? Vlfafif T;V 
7*5. >\ 0. 02%/Ky t'=/Vt°i3 y FVSfffiO. lmg/mlco 
§?»T«1^»T-DNA£^W 5 , St//Xitgfe# 

ft 3 XSSC, 25mMy >^gfjfeH7. l&tl^/oJK 

W :/ y ^'-f a Wfi«^»45°CcDtSHS.0;/X!4a 

^£is^ft45 o c<Dt5HK®s:M»$ti, let, ttnagift 

S?iJi:*tt£:-f-5»S/^^y vfiS (HT) 

Rxnmm.g. (wt) as**, 

TGCATTACTT GGTGATCTCT CAC 

HT^U«/Xi4WT:45 0 C N 

AAGACCAATG CGCAGTTCCT 

HmuVXJ4WT:45°C, 
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TTCTGACCTT TCAGTCATAA ACTG 

HT&tV'XJ4WT:45t:-efc5^ fc 1" 5 ft 

l£ fB<t (D^M^&i^-y *p "^Streptococcus pneumon 

ft^T ©Streptococcus pneumoniaett£rin vitro^tti 

-itlboyP-y't^l^ »*L< Si£T»Strept 
ococcus pneumoniae^OTDNA&TJV'XiSRNAi ©IK(^ 

^ ■? y *v i?~> a z ^*srt *s wti^jg 

«f?Rx \mmmm a fc * k&s t > 

-^-W^^iWCL, fc t 1 S^Streptoc 

occus pneumoniae^ LTW^WT-fc <0 Rolf *Jf 28 

-mm?*-?: 

V)\,-7 SAIi: 
AATCGAAAGG TTCAAATTGT T 
AACAATTTGA ACCTTTCGAT T 
AACAAUUUGA ACCUUUCGAU 0 
AAUCGAAAGG UUCAAAUUGU 0 

GGAAACCTGC CATTTGCGTC TT 
AAGACGCAAA TGGCAGGTTT CC 
AAGACGCAAA UGGCAGGUUU CC 
GGAAACCUGC CAUUUGCGUC UU 

^U-7-SAI3: 

TCCACGATCT AGAAATAGAT TGTAGAA SAI3 
TTCTACAATC TATTTCTAGA TCGTGGA SAI3IC 
UUCUACAAUC UAUUUCUAGA UCGUGGA SAI3ICR 
UCCACGAUCU AGAAAUAGAU UGUAGAA SAI3R 



— i tt fj © :/ n — -ft Streptococcus pneumoniae$:©D 
-1OTW :/ V ¥4 3 ± 9 « £ ftfc W 7 

- m#3cw# \c m&z Htcm^ms t ib«© 

£ Streptococcus pneumoniaeft»DNA&l//Xt*RNA t 
1-5 *y bo 

[bh^iI3 2] 1 S:£i. kcDStreptococcus agalactiae 



SATl 

SAinc 

SAI1ICR 
SAIiR 



SAI2 
SAI2IC 
SAI2ICR 
SAI2R 



-14- 



<y>-7"SAI4: 



TCTAGTTTTA AAGAAACTAG GTT 
AACCTAGTTT CTTTAAAACT AGA 
AACCUAGUUU CUUUAAAACU AGA 
UCUAGUUUUA AAGAAACUAG GUU 

»©**&©»$ Lit* ? uir-r v&istssm&isttz 

galactiaett fcft©*ft-C*)o -C , £ 

fc#tH-f^*©«g? (DNAXilRNA) ^^{CiSCTiig 

L#3 Streptococcus agalactiaett©fg# 

£ f" V 77v tfJ L# 5 Streptococcus agalact ia 

ettcDDNA&mwACD ^ t W ^ U X-f 5 7°n 

5 ©Pt t Sr-g-tr r t Z®m b i"5 ^fe 
[HMSS 3 4 ] W 7* y *V if ~> 3 V«E#*S, fi3X 
SSC (1XSSC=0. 15M NaCl,0.015M^a:^-^ MJ 9 
A, pH7. 0) , ft25mM© !J y^HSffgpH7. 1, 20%flS£'f ;t 
yft*/l-A7? K, 0.02%Ficoll > 0.02%?v'lfa.?tTA' 
■7' 5 y % 0. 02%?Ky tf-A-fn y Ky&y^O. lmg/ml© 
jW^tt^ffi^DNA^* 9 , RU</Xim& 
m#-*K 3 XSSC, 25mMy ^^Sff«pH7.lXD«20%JK 
-fty^Ar? Kft^*br*S0, ^$ttS^n 

ifjiafi mmw t mm-r s bes w ^ y if- y 3 

g (HT) XO^fiS (WT) 

AACAATTTGA ACCTTTCGAT T 

HT,ftU ! /Xi4WT:35°C, 

AAGACGCAAA TGGCAGGTTT CC 

HT&tF/3Z.r±WT:45 c C N 

TTCTACAATC TATTTCTAGA TCGTGGA 

HTS.U«/Xf±WT:45 < C, 

AACCTAGTTT CTTTAAAACT AGA 



SAI4 
SAI4IC 
SAI4ICR 
SAI4R 

HT&0!/XOTT:37-efe5 r t £#mi-f5flt*ji33iC 
iEa^^fe^-y-^^tf-eStreptococcus agalactia 

ii^lT ©Streptococcus agalactiaeft^in vitro^ffi 

-^^e>©yn— ^t#ic©, »;£L< Si^T©Strept 
ococcus agalactiaetfcWDNA&UVXiiRNAi ©Ht^ 

-f :/ y if- s/ 3 y sjs c s *a r t «s «ni*a 
-MiB^-r ^ y y-f 3 i 0 ^ $ ttfc/N-f :/ 
-m~mm^^mm^L. 4>&< 1 1 1 a^streptoc 

occus agalact iae!'*tLT#SKn?fe •? Roft*Il32 

i;:!E«©:/n -:/©v vf ix^ 1 SfrbSft £ jifc^ft < 
ifc2tt©7 P n-^i, 

— Z.*lt3<D-fv~- ^i: Streptococcus agalactiae$c©D 
NA^/Xi4RNAi©WlC/N^y y *?4 J i—y-a VKJS 

- wria^-f 7* y if — y 3 yic ± 5 ffM $ ftfc^-T 7" 

y KSra«r*fta-f5fc»©¥Jl!tSr^tf^ Xi4 

V ^Tti^^^SW $ ttfc^/^ < t h 1 S©^ n —? t , 
-S/n- ^©^WSa^lJ ^^•tfDNASW/X ilRNA©#* 
WifS Srig 5 fc » t & g & ^ y ^ - 1 , 

t Streptococcus agalactiaeWWDNAStZ/X^RNAt 

-Bim^4 y if -i •/ 3 y\c J; "9 ^ £ iifcW ^ 
y j/ KSra^W-f-5fc»©^S:i:Sr^tfr fc^Wfti: 

[M*fl3 6] ^^f-y^V^-t-Campylobacter j 
ejuni&t/Campylobacter colitt5r^Wt" 5 fc*©^ffi 
-Cifco-C, ■7 P n-'7-©S^E^Jt7 7 ydr>'^5 21 
©7°9-f ^-Sr^-t-S^y * 7-if«S{S^fflLT 
ittS$*fc^Wr^t*©SS (DNAX(iRNA) Sr^^lt 

jfc?CTS^^tt*#TTW7'y ^if—>3 yr-t 
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i:f-^y/V^(C#ftL# 5 Campylobacter jejuni&W; 
ampylobacter coli*©ffiMfl&R»t ©W«)^-<^!; X 
W-g— >a Blfg(C-r5*#T^ 1 «J^ii»Caiiipylob 
acter jejuniStFCampylobacter colitt^r^ttli"?)fc 
^©Xp-XT&oT, XP-X^jgigft^T'Campyl 
obacter jejuniS.t/Campylobacter co 1 i S 5fe ©DNA.K. 
tf/Xi4RNA©^£'M'Xy X-f XL, ffi©^S*©D 
NAJW/XiiRNA 1 ii W X V ¥4 X Lfc ^ i ^ 5 
T"C\ EH0(C^i-16S-23SrRNA^^<— if— B^IJ^fjSiR. 
£*x315~S:±IS©M^Lfc^ K©E?IJX»^© 

wia^j sr-^tf - t 1 1- 5 x d - x t mm s *s 

SB):, Wi-X^X^Kl#ftL#;5Can>pylobacter j 
ejuni,&. ^Campylobacter colitt»DNAS.t) ? RNACDM^'i 

/M'XyX^X-t-5Xp-Xi©K-e/M'Xy y KsWB 

i1-3!f*iglicfH«©*fc 
[S*53 7] £^Wf->X^T*#fc©, £fi;L< 

f4^:T ©Campylobacter jejuniS. ^Campylobacter co 
litt^in vitrc#trj-f 3 * © ^ -y Fffcot, 

- 1 tt£A_h©Campylobacter je juniSt/Campylobacter 
colittSrftW-t-afcft^^D-^T-fcoT, Xp-X 

^jS^&^f^ "^'Campylobacter je juniScKCampylobact 
er coli S*©DNA&tf/Xi*RNA©#. £ W 7' D X-f X 
U te<B£»ft*<BDNA&tf /XfcRNA t HtW X V ¥4 
/Ul^V^ ^ffT-C, El lO(C^1-l6S-23SrRNA^-< 

7 p B-^ov^i'ii^p)aiw$tifc / >*< 1 t> i«©x 

- r tl b ©Xp — X t iS-t. L < ii^Campylobacte 
r jejuni&LKCampylobacter coli#c©DNA&U\/X!:£R 
NA t © p B i few X y ¥4 if- i/ a C $ * -5 £ 

-itmw 7v¥4n-isa>\ci:V) mm $ n±s-4 x 

-^-^El65H-SrS«Jt U 4>fc< 1 1> 1 S^campylob 
acter jejuni&LKCampylobacter coli i^xf LT#^W 
Tfe t) £ofu bBX P -X©V A-f liiJ^If^ ^fc 

- ;i;ft$b©XP— Xt Campylobacter je juni&t^ampy 
lobacter coli*CDDNAXl>VXHRNA t CDRgtC/N-f X U 

- tuts w x y x^ if - v 3 > k i 5 j&jsl £ nfc w x 

y y KSra^Wr5fc*©#StSr^tp^, X» 

- as £ ttfcffrfBX p -x©v vrius^ e, 

WR*ftfcil>fc< £t>l«©XP-Xfc, 

P-X©flll$ia?lJ£^tfDNA&tf/XfiRNA©|£ig 



W tf H £ » stUJt-t- 5 fc * K&g * X 5 ^ -r - fc , 

-i»«ii*as"BriBT?S) 9 xuv-oai^bwxn-x 

t Campylobacter jejuniS.t> N Campylobacter coliftco 
DNAS-CR/Xi±RNAi:©M^W Xy X^if-^3 

-IWB/^W X y X^ -S— > 3 >-t ± 0 ?FM S iifc/N-f X 

4 N 8, 12, 16, 20, 24, 28&t>*32cDV^tl^-fliCE 
«coXn-X^ifflLTi^W^^X^^ic^*ti5 
iacO^%Xi4«a©«^?r^B#Kin vitro^ffi 

7VdrVX-r5'>^< tt l»©X7-r-7-lcJ;5BI* 
Wiftl^ifflLT, ^fe^^X^X/v^^#ft-TS (« 
»B?iJS:-&tp) DNA&t*/Xi±RNA£|giiU ±t*SbfcM 

tesa?ij t KJi© x n -x t ©#mte/^^ x y x^ if 

*F KXn-X^ii^©fifiii K7 h^jKy h LfcJRtcgr 
IB^^XvX/V^S^^-fr, WXyX-i'if-v'g 

i tj^^nfe^-f xy 3/ vfrmwi^mzi-vik 

[»*3«3 9] ^^f-yX/vfl^4^5 l«0*k 
^Xf4*«©«^^^BtlCin vitro«W1-5fc» 
©^ry h-e&oT, 

fL/cW*lS3, 4, 8, 12, 16, 20, 24, 28^32© 
Vvffttf>-:iS(;;ffB«©XP--X©'>ft< fc t Hi, 
-»Xn-X©S^gB?lJ^^tfDNAStf/X«RNA©^Jg 
Wiffe^S^HJS-rS/c^t^S^Xy-r-r-t, 
-fi^Wlfc^ "fffiT-fe 9 ROf/XttwtiP>©Xn-X 
i^ttSi-^t^ftWDNAStK/XiiRNA t ©Mtc^W X 
y X^if-^3 ^ra*££C£it5^ t^png/^ffift 
Xf±Rftff«^^1-5 fcfeic^S^^ t , 

-wiw x y x-r 3 yia?) ^ $ nfc^^-r x 

bo 

*mmz, ^4 x y x^ ^— > a «t ife^ 
^>x^^T#^^f^xte%©#^^(±»c^-r 
y^'y-Ay^Sit (trna) #icie 

S&U?23SrRNAjte^rpg©^"<-X-««d^^^tt5 
^Xp-X(^5 0 

^©#< i±^xp-x^«ffi-r5^ fcti vfm-rz 

ri^ffS. m^©«KXp-X©filt LTIi, ^ 
y/Aft^v'3ffii (DNA) , X9^S K, y*X 



ADNA, y yfey^Y— RNAXtt^SRNAWSr^Wt 

j^y ^^K&«ffl-r5t»a-e&s. *y^ 

■rartjiST?*, ttwm&xMm 
■ets. 

t-efca 0 lot, tmmtmmtt.&T 

( i ) m\\\itimm}<D&w<o>f ; w^^m-^x 

(ii) itfl2iciae?ij©ffi*tt, -uxmrnrnzmt) 

5o lriao3nBtT?f4Tenover, Clin. Microbiol. Rev. Jj82 
-101, 1988£#J§£ftfcV\ 

#l«^«^4 CttL * fj/iV^t^ofc (Korol ik 
et al. , J. Gen. Microbiol. 134:521-529, 1988;Grimon 
t et al., J. Clin. Microbiol. 21:431-437, 1985;felch 
er et al. , Nucl. Acids Res. 14: 10027-10044, 1986;D 
onegan et al. , Mol. Cell. Probes 3_: 13-26, 1989;Be 
aulieu and ROY, Abstract nr D249, Abstracts of 
the Annual Meeting of the American Society 
for Microbiology, 1989) „ t ^ E<DW&, 

16SXi423SrRNAjtfH^-tt, ffitCfEift £ 2xT V ^5 

ffifflBriE* r n tea* 

frr 5 - 1 a e> nr v ^ 5 © x% u - 7M3£ \mm s 

nrv^5„ L*»L4*sfe, ^KiorKifMbfciss 

»iBM«#tt^*ff tiSS V ^fc ft, « *.tfl6SXl*23SrRNA 



Wga?iJ©^r 1 X!4'>»© 5 *v s/^CS-J^T 2 so 
£*>*KBU ttfttf * b t ^# < 19 , ^ 
y yVif-v-a h y y^iyv-is^SlcftS. 

So 

Sot, 16SXTJ«23SrRNAit^f-*>e>^«J7 P P-^Sr 
f£>£-r 5 r t fl5T*t t£it^ fcft£"atHJ t h Z<D*Wi\Z- 

s*?K<d&!$ t K^nskx-h s fc», y # y- auna^ 
* bni'&^rtSo -jRfc, »s?-»yv At>c#i3 

^-#ft-f-So KE»«rH16SrRNA«g^ [/MhT'a. 

F rRNA (srRNA) }4rRNA->^ b n V© 5 ' 

^i^SU 23SrRNA Kf^asy brRNA (IrRNA) 
iCl^C] ifimfct&o 5SrRNAjte^-f±v^ hoyffl3' 
*«Sl^jt-t-5„ 16S, 23SSrj?5S«fK^ii^-<-f— IB 

«^i>9^Bt^tL, rixb©^— y— ««^tt«59« 

yD-irs/^yy'liP-^i-S^RNA (tRNA) Mfel-RX? 
iiBijilit)KRNA^-^-t LTte^^tiSo ^CO— J!fel|E^ftl 

«^>- k y 9 TT—v&x&>*y y y vr~t 

tot, !f-«jSBWH&*©^/A«p©*fc# 
^5<0-Cf4*< , fu,!ifrRNA^St>Vni?s/^vy" 

tfyn-feyi/^yfi, Gegenheimer and Apirion, Micr 
obiol. Rev. 45:502-541, 1981fcfMBfcflE*£ftrV'»5 <) 
JWf^»©«^/ A(pO«tRtt#^*!S: 5 , srRNAS 
t^lrRNAW(C5. 8SRNA«e^ ^ s fiS Ur So "9 , 5SrRNAiH5 

^ fiSUfioft v ^ ^ a r * icbb £ Jxr ^ 5 (Pe 

rry,Annu. Rev. Biochem. 45: 605-629, 1976; Long and D 
awid,Annu. Rev. Biochem. 49:727-764, 1980) „ L^L4 

©rRNAv^X (Borst and 

Gri veil, Nature 290:443-444,1981) „ 

xmianm^&»<DMmximm^(D^— y— 

«*©»^gB?lJL.^«^tirV^/ I eV^ (^^(tYoung e 
t al., J. Biol. Chem. 254: 3264-3271, 1979;S.tMartens 
et al. , System. Appl. Microbiol. _9_:224-230, 198 

srittttr, lor, #^yp-7'cDs^cDfcft 

fTfKfc^ttOftWKttffl $tL, 16SSTJ«23SrRNAjg^H 

cd ^ e> vhmc s n 5 w 7 y ^ if - i v 3 

t^^y hrRNA3te^im©*r*si-5^^— y— 
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M»&.mzmsm, y#'y-Aiie^^— y— 

ia^P^5^ffi^teW?Etfa«$tlTV^5 (Ramirez a 
nd Guevara, Mol.Bioch.Parasitol. 22: 177-183, 198 
7) „ L*>Uft«se>, ®.%£il±m&RVW9l<DT7 p vi 

ffifflr 5 fc * s t±«^-e & 5o 

( i ) RamirezXWuevarat «t <9ffiffi£*tfcy tfV-A 
itfg^- y— tesrRNA&lArRNAK CO * — gME 

■CH:* < , 2 0»pgN-5rRNAv-.X h o VR{r#fiEi-5 
ia^tJTfe 9 , r © J: 5 fc^—jb- tt*R£*T?ttrRNA 

bn^cOKWftrsIt Ltf\flVvfc*$;h/f\ srRNAX 
tFlrRNASeT-rsI CO fP^ ^- (4* PJ# -C 5 „ 

(ii) ae^-^^— !?— 77.^y h^ftffl-t-SLeishm 

lot, 3WS9i0>B«jH:, lm»«0>J:5fctt£3-*0> 

rRNA«e^ Pfl ro * 9— bfU» $ itS W» Aft 

*3IWK)SiJroBe<jH:, Neisseria gonorrhoeae, Neiss 
eria meningitidis, Branhamella catarrhal is, Haemop 
hilus ducreyi, Haemophilus influenzae, Bordetella 

pertussis, Streptococcus agalactiae, Streptococcu 
s pneumoniae, Campylobacter jejuniXOTampylobact 
er colittSr^ffi-TSfcfecO, 16S-23SrRNA^-<-f— 

a. 

a >"<^ ^ -> 3 fyFVjy ^Xt*$W 7" y if 
— > 3 ± 5 ftW ^ y y-f i/ a y|«lt <£ 

<9 ^Mo^-fyf/V^ ^Neisseria gonorrhoeae, Neiss 
eria meningitidis, Branhamella catarrhal is, Haemop 
hilus ducreyi, Haemophilus influenzae, Bordetella 

pertussis, Streptococcus agalactiae, Streptococcu 
s pneumoniae, Campylobacter je junii&.lKCampylobact 
er coli#c£Tl&Hi-f 5 7t 16S-23SrRNAjteT-*-< 

Xh& 0 ^W<DWteft\(DBmi±, Neisseria gonorrh 
oeae, Neisseria meningitidis, Branhamella catarrha 
lis, Haemophilus ducreyi, Haemophilus influenzae,B 
ordetella pertussis, Streptococcus agalactiae, Str 
eptococcus pneumoniae, Campylobacter jejuni.K.OTa 



mpylobacter coli**(Oin vitro^Kffflyn —^Rim 

a r t xh a. 

^^f±«H«cOrRNA«e^McO^^-f— < fc 

it), i t)#S«Iti4»IS©rRNAite^-M, #i3116S&tf2 
3SrRNA»f5T-^CO^-<— y— MttC0|1)15y ^ l^^-f- K~ 

ft*(O^15~^100y^ l^^K/S^*j££ttS7°n- 

rRNAitte^ BO^'*- y— 7* 9 ^ X 

Wm*^l5 t &xmhfrZ> i 5 4W^J ^if-Va 
>'T yfc^MT'o-^tffi D . rRNAjte^MO^^-f- 
-«*cOBfj|Bia^Jii. 

-* IW^COrRNAitfi^-H©^^— y— fflJ^COp? 2 i/ 
^ JKESIBOrBNAJIfi^lBo^^— fl— ffi 

*ftifi««CO 5 h<D'J?%:< t h 1 acOrRNAJte^-WcO^ 

y— ««iroMir/>*< fcfc io©5*vy^«r# 
tSI«4»o rRNAJte^M * ^— y— * < 
i i>mi5X? virf K, ff* b< ft***— y— f?*co^ 
i5~ii(J~ft>:ic©^^ w^-^Ks ± 9 L < teim5~ 

*il>*< tt^l55<^ I/^K, L<i4^15~X-< 

— y— M*coi5iift7vi:coy^i/^p\ ±9»*L< 

ii^i5~it)iooy ^ K*>e>«^$ni.o s w^ft 

COSK (DNASW/Xi4RNA) t#^^-r^y^-fX 
*5SW»iRf^, rRNAjte^KcO^^— y— ^I«^16Sr 

mm^Rn2isrmme^<D^^-<-^—mmx 
iiormmrs «t5K, ««co«£ftco^— y— n 

^^-^-**©SKffiMi4«f*#ScOrRNAiieT- 
l-lteeLT^#l4 (semi -conserved nature) Xh% 
^kmiWLfz 0 lot, ^^-^—WfaRNAiteT- 

^gf£±9'byp-7 > ©PSf§ic»S-?&5 0 HI, 2 



i^-Ti 5K, H31ttofiv^«nB-CW«*>5:e?!WHlRltt 

TIB*T*fi, ^&5*»16SrRNAK£iJ»tg[B|ft (16S 
horn) (SBMffi^%) i^-*«com-r5ffi 



l^fi C*^— tf— hom) KUt&Lfc fl^Ht (16S hom 
SU^^-f— hom) Intelligences Inc. StJ^Gen 
ofit SAfiPC Geney^b^^T (1989^4^20 0 V V 

ft*itl6SrRNA^ i <9 felg^ttT'fc 3„ 





16S 


^-9- 


*fc 1 


*fc 9 


hom 


hom 


N. gonorrhoeae 


N . gonorrhoeae 


QQ Q Of 


inn* 


NCTC 8375 


ITG 4367 


(1434) 


(335) 


B. pertussis 


B. bronchi septica 


1 00 % 


98. 11 


ATCC 10380 


NCTC 452 


(417) 


(582) 


N . gonorrhoeae 


N. meningitidis 


99* 


93.5* 


NCTC 8375 


NCTC 10025 


(1452) 


(603) 


B . catarrha I i s 


N . non 1 i quef ac i ens 


97.9 31 


87.1* 


ITG 4197 


ATCC 19975 


(1244) 


.(498) 


B. pertussis 


N. gonorrhoeae 


86. 3S 


58.4* 


ATCC 10380 


NCTC 8375 


(998) 


(582) 


B. catarrhal is 


N. gonorrhoeae 


83.8* 


68.1* 


ITG 4197 


NCTC 8375 


(1485) 


(498) 


H . ducreyi 


EL co 1 i 


88.31 


67.1* 


CIP 541 




(1498) 


(346) 




Neisseria gon ^Campylobacter eolifle) CD^-^Hft® 



orrhoeae, Neisseria meningitidis, Branhamella cata 
rrhal is, Haemophilus ducreyi, Haemophilus influenz 
ae, Bordetella pertussis, Streptococcus agalactia 
e, Streptococcus pneumoniae, Campylobacter jejuni 



bmmm&Rum&vm^-7x2~-7mm~fz>-t&x» 

t fc„ 16S&UV'Xii23SrRNA^-Cr 1 -? HHltt^P ~~? 
^rHA^ff-f-n t flS-Cf £fr>ofcNeisseria meningitidi 
s&OTordetella pertussisSlcD Mffifr h % 
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m.-r^Kl^'Dm (^©Campylobacter*, ffi©Hae 
mophilusSL ActinobacillusUL BacteroidesSL chlam 

16SXO?23SrRNAitfi^-McD^^-<— if— ffi^^fl 

5 yv ^wkmimmwmk^X'h 5o tfrpfrRNA^^- 

y yV -if-Vs viufCRNA^flfSr^Cft^J; 5 fc+a-fc 
tt, DNAy-yvxy yy'^&ilTfcs, 

1 6S - 23Sr RNA^ ^ 9— ^ ft* ^ 5 o 
-^©9JO?l|jfiitt, ^yy5-if*S^ (PCR) >H£ffi 

©*^-f— ««(i«X.tt\ 16SR<^23SrRNAjte^- 



©3' *JS&1^5' *S©fS#iS*-»^STb;ft7c^ 
|r ^ - ^ y ^ ^-f - S ^ n - ^ Srffiffi L T JS#B 7 y ^ 

t% r. <d««^pcrs#i(c «t 9 y v v y&uwyft 

£1"5 ©««*-?*>!>, F3/^#t©»K 
!4, 16SX!423SrRNAi^fiJ9 ST ibftfc{£#y7-f -7-£r 



r^V-Ml : TGGCTCAG AT TG A ACGCTCG CGGC& 

CCTTTCCCTC ACGGTACTGG T 
*?-*f 2 : TGGGTGAAGT CGTAACAAGG TA&tf 



CACG1 

^SLfcyyyy V h£^©*;iU XttH^JPRgPfe 
SrB»i- 5 ffl PJW* vmit & \c 2 o © -if y y y h 
t Lt^a-^yn5rt/}5T^5„ M13TPCRS*Sr 
9 n — -y^f h7Ty-fi> Medlin et 

al. (Gene 71:491-499,1988) (CfS*$tlTV^„ 

p-^h^ry-^ffifflLt^x? K-<yy-T-y 

^^v^KE^iJSrftS**, 77^ l/Y^mtSfaXc 
7P-^ymo y?*? K^y^-i-yn-^vy 

r © 7 y° n - f- ft y y a y x f*3 & £ ftfcflij 
y y l/r-f?75^ >- h &M£/B-f3«3f5©y n- 
= v Jt« LTfL< ^*TB#Rfi7)5^^^ ft v\ 

y p - - ^yi±-f 5 yy v b TfEJUftjesje 

^o-yft77^yh^f>KJ ftfceaw #©ia 5 
^i?)E?iJ.o^Tfe5„ pcR7yyy>-h^jtKL 
^ p-yftHS?7 7^^ y HitSi^iftSt- 
1 5©T\ IM%£»tt&nKK:aE&RS £ t #t% 
5„ yp-yBWJ-ioT^x^^as&styp 
-ysiil$)i;:ft5©T\ E?!ISr#58StcfiJiSJ:5 tflf 



TTC GTCCCCT. 

ilWtlt DNAffil3l©^t?*t>«g5tB8igi-5 r 

fciv^u, H*«^ffi<, ^ryjftDNAtB^ra"^*^*^ 

%^TTfo "3 , W@DNA:DNAW ^ y yV If- V 3 
Tt4DNAffi|Hi4M(-'f£< , 10~20%cD^Si-ft5, 

EJiJ*A#-e#*v^*a-^H:, ^Titm^J; 9#^y 

^©ffi*L^y°n-y««fc LT^TOt^TtftV^ 
^fc&5„ L^L^^fe, 16S-23SrRNAy.^-f— ffi 
*fi— «i-/h$<, «f900bp£ATT&3©T\ tv^I 

^ y y - - v y l ft < t t fi,»ft 7 0 p —ym\\ zms, 
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Mx.iil6SS.U ! 23SrRNAjteT-IWW700bpCO^^-f— 
tRNAStKv- ^/VgB^lJ £r^ife $ * 5 £. t \Z 
XV^^tlZ mmi ^^-^-«*i±^)500bpT'foip 

- m m ? )v - r • 

? IV- TNG II : 
CGATGCGTCG TT ATTCT ACT 
GCGA AGTAG A AT AACG ACGC 
GCG AACUAGA AUAACGACGC 

CGAUGCGUCC UUAUUCUACU 
7 IV - 7'NGIE: 
TTCG TTTACC TACCCGTTG A 
GTTTGCTT AC TTAGTCAACG 
CUUUCCUU AC UUAGUCAACG 
UUGGUUUACC UACCCGUUGA CUA 

fflsSBM t ^-©RNAxtiDNAg^ t /N-r y y ?v x-r 5 t 

- • ro*Sgrovvf hfrte 1 * K 



Ne i ss er i a gonorrhoeae* ffil" 5 * CO^^g BJ! CO 



AGUAAGC A A AC NG I ER 

• wifesimwrtifr-? i e«±oo>? ^ vmrnwi 

Neisseria meningitidisW^^W^SfcfeCO^K 
»/^/!) ^Vif-v-a 



TCGC 
ATCG 
AUCG 
UCGC 



NCI 1 
NCI1IC 
NGI1ICR 
NGI1R 



CTAAGTAAGC A A AC 
GGT AGGT A A A CGAA 
GGUAGGUAAA CGAA 



NCIZ 

NGIZIC 

NGI2ICR 
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- & m 7 )V - ? : 
7 IV-? MM: 

GGTCAAGTGT GACGTCGCCC TG NHI1 

CAGGGCG ACG TC AC ACTTG A CC NHI1IC 

CAGGGCGACG UCACACUUGA CC NMI1ICR 

GGUCAACUGU GACGUCGCCC UG NMI1R 
7 )V- 7-NMI2: 

GTTCTTGGTC AAGTGTG ACG TC NHI2 

GACGTCACAC TTG ACCAAGA AC NHI2IC 

GACGUCACAC UUGACCAAGA AC NMI2ICR 

GUUCUUGGUC AAGUGUGACG UC NHUR 
7 tV - ? NHI3: 

GCGTTCGTTA TAGCTATCTA CTGTGC NNI3 

GCACAGTAG A TAGCTATAAC GAACGC NHI3IC 

GCACAGU AG A UAGCUAUAAC GAACGC NMI3ICR 

CCGUUCCUUA UAGCUAUCUA CUGUCC NHI3R 
7 )V - TNHI4: 

TGCGTTCGAT ATTGCTATCT ACTGTGC A NHI4 

TGCACAGTAG ATAGCAATAT CGAACGCA NHUIC 

UGCACAGUAG AUAGCAAUAU CGAACGCA NMI4 ICR 

UGCGUUCGAU AUUGCUAUCU ACUGUCCA NMI4R 



-22- 



y )V — 7* N H 1 5 : 

TTTTGTTCTTGGTCAAGTGTCACCTCGCCCTCAATGGATTCTGTTCCATT 

NHI5 

AATGCAACAGAATCCATTCAGGGCGACGTCACACTTGACCAAGAACAAAA 

NHI5IC 

AAUGGAACAGAAUCCAUUCAGGGCGACCUCACACUUGACCAAGAACAAAA 

NMI5ICR 

UUUUGUUCUUGGUCAAGUGUGACGUCGCCCUGAAUGGAUUCUCUUCCAUU 

NHI5R 

? )V - 7-NHI6: 

TTTGCCT A AC ATTCCGTTG A CTAG A ACATC ACAC NHI6 
CTCTCATCTT CTAGTCAACG GAATCTTAGG CAAA NMI6IC 
GUCUGAUGUU CUAGUCAACG GAAUGUUAGG CAAA NMI6ICR 
UUUGCCUAAC AUUCCG UUCA CUAGAACJUC AG AC NMJ6R 

£^5&#T"C, Branhamella catarrhalis*?r^ti}1"5fcfeCD7|s:^^ 

- • l^-f*i^f- i^f- K ©M/y ^Vif-v'a J^P-^tt, 
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- ® m 7 }V - 7 : 

TTAAACATCT TACCA A AG 
CTTTGCTAAG ATGTTTAA 
CUUUGGUAAC AUG UUU A A 
UUAAACAUCU UACCAAAG 
? IV - TBCI2: 

TTG ATGTTTA A ACTTGCTTG GTGGA 
TCCACCAACC AACTTTAAAC ATCAA 
UCCACCAAGC AAGUUUAAAC AUCAA 



BCU 
BCI1IC 
BCI 1 ICR 
BCI1R 

BCI2 

BCI2IC 

BCI2ICR 



UUGAUGUUUA AACUUCCUUG GUGGA 

mum t m-amxmxmmt'^ ■? v 94 x~rz> t 

^?3kWTX\ 

- • (D^mm^MH- 1 Xf±«fi©^ 9 K 

? iV - 7 H D 1 1 : 
TTATTATGCG CGAGGCATAT TG 

CA A TATGCCT CGCGCAT A AT A A 
CAAUAUGCCU CGCGCAUAAU AA 



BCI2R 

• ^roW^tc «fc 0WEE?iJovvf*i.a»fcJ!fc5«JIE?!l 

Haemophilus ducreyitt^Wf 5 tc#XD#?&W<D^ 



HDI1 

HDI1IC 

HDI1ICR 



-24- 



Haemophilus influenzaett£t&fflt"3fc*®#3!£91 

7 IV - 7* W 11 1 : 

ACGCATCAAA TTGACCCCAC TT 

AAGTGCGGTC AATTTGATGC GT 

AACUGCGGUC AAUUUGAUGC GU 

ACGCAUCAAA UUGACCGCAC UU 
^ ;W - T K 1 1 Z : 

ACTTTG AAGT G A A A ACTT A A AG 

CTTTAAGTTT TCACTTCAAA GT 

CUUUAAGUUU UCACUUCAAA GU 

ACUUUG AAGU GAAAACUUAA AG 

- a B ^ - r : 

- TBPI1: 

CCACACCCAT CCTCTGG ACA GGCTT 

AAGCCTGTCC AGAGGATGGG TGTGG 

AAGCCUGUCC AG AGGAUGGG UGUGG 

CCACACCCAU CCUCUGGACA GCCUU 



HI II 

nunc 

HII1ICR 
H 1 1 1 R 

HI IE 
HI I 2 I C 
KIIEICR 
HUZR 

Bordetel la pertussi stt ttif 5 fc* ©#3S§J| CO 
^Vif">3 



BPI1 
BPUIC 
BP 1 1 1 CR 
BPI1R 

fSga?iJ £ ^|-©RNAXt±DNAi!6<J t W :/ 0 ^ X-f 5 t 
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• ttflBE^IWV-f tl/d^-C 1 fi^_h©5? ^ X-^f- K^Bife Streptococcus pneumoniaeftSr^tB-T 5 

-mmr )v-r : 

7 }V - 7 BP 1 1 : 

CCACACCCAT CCTCTGG ACA GGCTT BPI1 

AAGCCTGTCC AGAGGATGGG TGTGG BP 1 1 1 C 

AAGCCUCUCC AG AGGAUGGG UGUGG BP 1 1 1 CR 

CCACACCCAU CCUCUGG ACA GGCUU BPI1R 
? >V- TSPI2: 

AGG AACTGCG CATTG GTCTT SPI2 

A AG ACCA ATG CGCAGTTCCT SPI2IC 

AAGACCAAUG CGCAGUUCCU SPI2ICR 

AG G A ACUGCG CAUUGGUCUU SPI2R 
? !V- 7*SPI3: 

G AGTTTATG A CTGAAAGGTC AGAA SPI3 

TTCTG ACCTT TCAGTCATAA ACTC SPI3IC 

UUCUGACCUU UCAGliCAUAA ACUC SPI3ICR 



V^5#M$TT\ Streptococcus agalactiaeftSr^ffi-f 5 fc&CD^g 



- & wt r )V - r ■. 

7 )V - 7 S A 1 1 : 
A ATCG AA AGG TTCAAATTGT T 
AACAATTTGA ACCTTTCG AT T 
AACAAUUUGA ACCUUUCGAU U 

AAUCCAAAGG UUCAAAUUGU U 
7 )V - 7* SA12: 
CGAAACCTGC CATTTGCGTC TT 
AAG ACGCAAA TGGCACGTTT CC 
AAG ACGCAAA UCGCAGGUUU CC 

GGAA ACCUGC CAUUUGCGUC UU 
^ ;W — 7" S A I 3 : 

TCCACGATCT AGA AATAGAT TGTAGAA 
TTCTACA ATC TATTTCTAGA TCGTGGA 
UUCUACAAUC UAUUUCUAGA UCGUCGA 

UCCACGAUCU AG AAAUAGAU UGUACAA 

7 IV- T SAM: 

TCTAGTTTTA AAG AAACTAG GTT 
AACCTAGTTT CTTTAAAACT AGA 
AACCUACUUU CUUUAAAACU AGA 



UCUAGUUUUA AAGAAACU AG GUI! 



SAI1 
SAI1IC 
SAI1ICR 
SAI1R 

SAI2 
SAI21C 
SAI2ICR 
SAI2R 

SAI3 
SA I 3 r c 
SAI3ICR 
SAI3R 

SA14 
SAI4IC 
SAI4ICR 
SAI4R 
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• tftfaK?!l©Vvf ft^T* 1 fflKii©^ * vjj-^ K#W* 

^mWteWi^ mW£$&~?'7v -^Campylobacte 
r jejuni^. ^Campylobacter coli fijf5©DNA&t)V3?. 

gll0ir^L-16S-23SrRNA^'<-f— E?IJ^t>^$^5 

15~S7yS©7^ i^f- K©E?iJ, X(*T*su-ee«* 

nfc*fj£i" 5 ffittE^JSr^tf Campylobacter jejuni^. 
•^Campylobacter coli^^trJ-tS fc*©W ¥ V 9" 

tffls— ^NGIl, NGI2, NMI1, NMI2, NMI3, NMI4, NMI5, NMI6, 
BCI1, BCI2, HDI1, Hill, HII2, BPI1, SPI1, SPI2, SPI3, SAI1, 
SAI2,SAI3&.tfSAI4}^LfcE#J t r\ T;V7 7 ^7 H± 

A:Tx=/V^S 

G^T^vVHS* 

r*P«JJ fcSJHISH:* ±ia(-g»Lfc^-7 s NGIl,N 
GI2, NMI1, NMI2, NMI3, NMI4, NMI5, NMI6, BCI1, BCI2, HDI1, H 
III, HII2, BPI1, SPI1, SPI2, SPI3, SAI1, SAI2, SAI3S0SAI 
4©^|©V^!6>Kffi*ltt*E?!l**!Hci-5. 
*55ffiro^P-^is±IHE5iJ«)K-ffllXttPiffilKSIttE 

o^lct 19 Wife* ti»5*4«»©DNAf -e±ffi««£i 
>3 19 , 7d-7©»« 

> h(±15-R^S^IS?lJcDft^i:<7)^ * u^f- 

Ml" r^/V— ^XcO^n— :/j (Xt£NGIl,NGI2,NMI 

1, NMI2, NMI3, NMI4, NMI5, NMI6, BCI1, BCI2, HDI1, Hill, HII 

2, BPI1, SPI1, SPI2, SPI3, SAI1, SAI2, SkURUSAU^bM 

5 EM 2r 5 © t S# £ frf- V \ 



t&tt, WfcHIB LfcVlS 9 1J*'77 KXOW* 

9 h'Rxmm* 9 u*-<? k mam / *s 

d-^Kj 45ffittIC, («*.HW:/!W 

li, ^!lx.«#i-RigRNAXii:DNAffi (#|x.{:M,©DNA&tf 
/XilRNAir^lC^^f-^^^l-SIUI^SttT 

*3PJS±iE(^ ±fHEM^-f^£#LT*3i9 fio 

7>-:A^-f ix^irJS-t-5^»© 1 «XSi*©-» 
fe«**^6»frt*S!JS, T-n-T'ttNeis 
seria gonorrhoeae, Neisseria meningitidis. Branhara 
ella catarrhalis, Haemophilus ducreyi, Haemophilus 

influenzae, Bordetella pertussis, Streptococcus 
agalactiae, Streptococcus pneumoniaeXtiCampylobac 
tor jejuni./^ {^Campylobacter col iW<OMf5fflf\ I'.'H 

-r^w.^n-zf bnmm^^t^u&^^mm 

<D&'p<DmgiZ^-fZ>fe b Ay if ©Neisseria gonorrhoe 
ae, Neisseria meningitidis, Branhamella catarrhali 
s, Haemophilus ducreyi, Haemophilus influenzae, Bor 
detella pertussis, Streptococcus agalactiae, Strep 
tococcus pneumoniae <b L< (±Campylobacter jejuni 
R ^Campylobacter coli©RNAX(4DNAiC-^* ftSK^'J 
<D%9vir^ KE^fejfeS UT'y * (Ifc^eDlfefclcx 
iilCRtia^l-SrttilJ^i-) , ^Neisseria go 
norrhoeae, Neisseria meningitidis, Branhamella cat 
arrhalis, Haemophilus ducreyi, Haemophilus influen 
zae, Bordetella pertussis, Streptococcus agalactia 
e, Streptococcus pneumoniae h L < ^Campylobacter 
jejuni&T^Campylobacter coli©^^RNAX!4DNA(C-a- 

fftt5„ 

itj^ittttt, mmm*<Dmmimz, r©i5* 

^©^^r^fr-f ^Neisseria gonorrhoeae, Neisseria 
meningitidis, Branhamella catarrhalis, Haemophilu 



s ducreyi, Haemophilus influenzae, Bordetella per coli$cCDi£§|5"Ci4& \t^h LTfc i<%'ftK : & : {£~$~>b&,'T 

tussis, Streptococcus agalactiae, Streptococcus pn (DWM&&l^^~ffrlfr?^h i $$,£ frl&o 

eumoniaeXfiCampylobacter jejuni^. ^Campylobacter Neisseria gonorrhoeae©^-^ 

GCG A ACTACA ATAACGACGC ATCC 

CTTTCCTTAC TTAGTCAACC CGTAGGTAAA CG A A „ 

Neisseria meningitidis©^-^ 

CAGGGCG ACG TCACACTTC A CC 
GACGTCACAC TTGACCAAGA AC 
GCACAGTAGA TAGCTATAAC GAACGC 

TGCACAGTAG ATAGCAATAT CGAACGC A 

AATCGAACAGAATCCATTCAGGGCGACGTCACACTTGACCAGAACAAAA 
GTCTGATGTT CTAGTCAACG G A ATGTTAGG C A A A „ 

Branhamella catarrhalis<7)3J-^\ 

CTTTGGTAAG ATGTTTA A 
TCCACCAAGC AACTTTA AAC ATCAA, 

Haemophilus ducreyi CD Bordetella pertussisCD^IHh 

CAATATGCCT CGCGCATAAT A A „ 

AAGCCTGTCC AGAGGATGGG TGTGG 0 

Haemophilus inf luenzaeCO#-o" % Streptococcus agalactiaeCD:|§-H\ 

AAGTGCGGTC AATTTG ATGC GT 
CTTTAAGTTT TC ACTTC A A A G T „ 

Streptococcus pneuinoniaeCDS^n*^ 

TGC ATTACTT GGTG ATCTCT CAC 
AAGACCAATC CGCAGTTCCT 
TTCTGACCTT TC AGTCATAA ACTC„ 
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AACAATTTC A ACCTTTCCAT T 



AAGACGC A AA TGGCACGTTT CC 



TTCTACAATC TATTTCTAG A TCGTCGA 



AACCTAGTTT CTT 

X-if^ii^ 5 «t 9 0i|X-T 5 r t K «t 5 
*x#5„ ^Wo^n-^B:, b 

^BJttJEf-, ^^Wf-V^^T'Neisseria gon 
orrhoeae, Neisseria meningitidis, Branhamella cata 
rrhal is, Haemophilus ducreyi, Haemophilus influenz 
ae, Bordetella pertussis, Streptococcus agalactia 
e, Streptococcus pneumoniaeXliCampylobacter jeju 
ni$. ^Campylobacter colitt^^Oj-f 3 tc J6©*i£l^ 

K (DNAXJ4RNA) W^5m-*/gyTt5J;5 

RTf/Xlit hM&frb, Neisseria gonorrhoeae, Nei 
sseria meningitidis, Branhamella catarrhal i s, Haem 
ophilus ducreyi, Haemophilus influenzae, Bordetell 
a pertussis, Streptococcus agalactiae, Streptococc 
us pneumoniaeXfiCampylobacter je juniSO^Campylo 
bacter colift, KBUfS - t f 5o #3BW©:fcifc 

Neisseria gonorrhoeae, Neisseria meningitidi 
s, Branhamella catarrhalis, Haemophilus ducreyi, Ha 
emophilus influenzae, Bordetella pertussis, Strept 
ococcus agalactiae, Streptococcus pneumoniaeXfJC 
ampylobacter jejuni,S. ^Campylobacter coli^Sr - ^ 

/M^y V KriM&ffl£ftfc#£\ ^VV-yNGIl,NGI2, 
NMI1, NMI2, NMI3, NMI4, NMI5, NMI6, BCI1, BCI2, HDI1, Hill, 
HII2, BPI1, SPI1, SPI2, SPI3, SAI1, SAI2, SAI3&t^SAI4CD 
-fxi — y © V tlfr<D&m fp Nei sseria gonorrh 

oeae, Neisseria meningitidis, Branhamella catarrha 
lis, Haemophilus ducreyi, Haemophilus influenzae,B 
ordetella pertussis, Streptococcus agalactiaeSU 5 



A A ACT AG A „ 

Streptococcus pneumoniae}; J; %ffi$k1fi§£M¥-#}*)- ^ 

^mm<Dm^£mmmmKX^t, Neisseria gonor 
rhoeae, Neisseria meningitidis, Branhamella catarr 
hal is, Haemophilus ducreyi, Haemophilus influenza 
e, Bordetella pertussis, Streptococcus agalactiae, 
Streptococcus pneumoniaeXtlCampylobacter jejuni 
RZKempy lobac ter col it* £rl£ ttj-f 5 fc * ©*j£ K%> 

ft L#<5Neisseria gonorrhoeae, Neisseria meningit 
idis, Branhamella catarrhalis, Haemophilus ducrey 
i, Haemophilus influenzae, Bordetella pertussis, St 
reptococcus agalactiae, Streptococcus pneumoniae 
XfiCampylobacter jejuni.^ ^Campylobacter coli^fc 

3. 

/>-f ^ y ?v if->- a ystFitWii7*n-^ 
#ii/^xy^-rif-^3>-«^i4ft3xssc (i xs 

SC = 0. 15M NaCl,0. 015M^^>-^-t- h y ^A, pH7. 
0) , ^25mM© y ^mSmWvYCl- L 20%J&-f ^WE^/V 
AT 5 K, 0. 02%Ficoll, 0. 02% ? vMifff 77K/ ? V, 
0.02%^y tfcvUfP y KV&tflfaO. lmg/ml©ilt$f^tt 
l^fit^DNA^WrSo 
»MjS#-«f*tt, *U 3 XSSC, 25mMy >-^««KpH7. 1 

y if — > 3 y x fcfffltts, 

L L * tfs t, , y 5 # 
S\ &£ *«f*tt*# 5 fc * t ^ o - ^ Wffi *S 
ffifi, B.D.HAMES and S. J. HIGGINS, (eds. ) .Nucleic 

acid kydridization. A practical approach, IRL 
Press, Oxford, U. K. , 1985iCfa*^tlT 1^5 i 5 ftgBB© 
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— IS^DNArDNA/^:/!) -y K«RNA:DNAX 
ihJ-^-t'&S, lot, ttfflt^lM^Dy^tt 

^IP^i^oT, — J&fdNeisseria gonorrhoeae, Nei 
sseria meningitidis, Branhamel la catarrhal i s, Haem 
ophilus ducreyi, Haemophilus influenzae, Bordetell 
a pertussis, Streptococcus agalactiae, Streptococc 
us pneumoniaeXfiCampylobacter je juni.&U^Campylo 
bacter col i»£f&ffi1- 5 fc s^7*Vif4 

3 ^as#£& t * § «t 5 *«u:w ^ y 

A if- V a > £S# H W 1 4 5 i 5 fcffiK 5 
Sfe^^^ft-TS 5 ft b tf , W 7" D if- 3 
y a* t ft 5 ± 5 ft&tf i *) t f£v ^iastvN^yy 

^/V— 7"NGI 1 CO 7" P — 7'T?Ne i s s er i a gonorrhoeae** 

(Drnmrnmi- z&t, ^-r -? y if- 3 vx^/x 

^/U— :7°NGI2C0:/l3 — ^Neisseria gonorrhoeae** 

o**«8«ic: i5t, W 7* 3 if- v- 3 ysff/x 

^/V-yNMIlcoyn-^T'Neisseria meningitidis 

8c©0£lftflM3ifc: i 5 t , ^ :/ 5 ^ if- 5/ 3 VSV/ 

if/V— :7°NMI2c07°P — ^Neisseria meningitidis 

mnnmrnK- i. s t , w t* y *v if- >- 3 y&tf/ 

Xi4^fiSt4»45°Cicf§»-t-?> tiffltfc 0 , Uflcfi 
^/U— :/NMI3cD:/n — ^Neisseria meningitidis 

tt£*lffi (&tm»Sra#£#a»&l&5'J) tZtci&njj 

mvmMmmiz-izt, W7*y^if— > 3 y,&tf/ 

jTVV— 7 P NMI407 P 13— 7* "^Neisseria meningitidis 

tt£^W (Xt«ili©*nS4ME»a»e>K9n -fSfc&to^ 
?£coHKI8«(- ±5t. W 7* y ^ if — > 3 



^/V-7°NMI5C07°n-7~-CNeisseria meningitidis 
i 5 t . W :/ y if-V 3 

:7* A — 7°NMI 6 CO 7° P — T'TrNeisseria meningitidis 

Xf4Sfc^fiJ$ii»50°C(cp»1-5 tS^OT-fe 0 , Kffte 
^/W- y BC 1 1 (D -? P — 7* -CBranhame 1 1 a catarrhal i s 

ft©SUt««t ^ y if->- 3 VS. XI/ 

^VV— 7°BCI 2 CO y n — 7"' T'Branhame 11a catarrhal i s 

^VV— ^BPIlcoyn— ^t?Bordetella pertussis^ 
5r^ffl CRtm©*lBS^*P*>fel2SiJ) -TSfcfeco^ 
(OMMMSIir ^ 5 ^ « ^ ^ y ^ V 3 yRXj/X 

^VU— 7°HDI 1 CO 7° tf — 7" -C-Haemophi lus ducrey i &i 

WiUi (AtmnmW&W&frb&BH) 1-5fcfeco^co 

mmmmic z&t, ^ v* y if-~> 3 y&uvxss 

^/V-^HIIlcoyn -^-^Haemophilus influenzae 

*£#i±i (&t5«i©»iB^^^e>issij) -rsfcfeco* 

Xf4gfe#?aJt(±^55°CicMlfi-r5 fcSS^fc X) , «f*« 

^/V— 7°\ill2<n yp— ^-CHaemophi lus influenzae 
ffi©*ftffi«fc i 5 t , y y if-^> 3 Xfttf/ 

^/U— 7° SAI 1 CO 7 s P — ^^Streptococcus agal ac t ia 

Molllii; i 5 1 » WT-'y if- v- 3 >rxi 

^Vk— 7°SAI20O7 s l3 — ^"^Streptococcus agalactia 

ett^^tii CRtmwftns^^pA^™ -rsfcfeco 
^m^mmmmic ±5t, w ^ y ^ if — > 3 ysv 
/xttgfemasi4»45 o c!ci)iai-5 t«at?& 9 , 
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;?7V— 7 P SAI3»7 P 13— T'T'Streptococcus agalactia 

/xttgfejf ?a«i4^45°ciciififi-r5 taa-efe d , urn 

^/V— 7°SAI4CD7°P — ^-C?Streptococcus agalactia 

/xi4Sfcma«i4»37°c{ciiffi-s ta^j-efc ►) , ttfr 

^/U— ^SPIlWT'n— 7"-eStreptococcus pneumonia 

^"/V— 7°SPI2©7°p — ^-^Streptococcus pneumonia 
i 5 t , W 7*y if — •> 3 

7*,V— 7°SPI3©:/p —^-^Streptococcus pneumonia 

i 5 1 , y y *v if—> 3 
/xf4^?as«^45^tp»i-5 tmweh 5 , iftfr 

^SSWttKKNeisseria meningitidist*Sr#*«Jir 

-Neisseria meningitidis{r«rMW*7 P n-7 f , BPt> 
;?>— 7°NMI1, NMI12, NMI3, NMI4, NMI5XfiNMI6©7°P — 
•ft, 

-^flhnzfxi— T'tNeisseria meningitidisftcCODNA 

sw/xiiRNAco^ t fflmt^^ 7* y ?v if- 3 

^^WtjgfcNeisseria gonorrhoeaett&^J^Jir^ 

—Neisseria gonorrhoeae};: #Hfft&7°P —7\ BO^by* 
A— 7°NGI 1 X }4NGI2 CD 7 s P - 7* t , 

- r tt 6 © 7" P — 7" i Nei sser ia gonorrhoeaet*©DNA 
Xt^/XiiRNAcO^ t ©W}£W 7' y if- v- 3 

- tufS W 7* y if -i ^ 3 > i V J&tfL £ nfc w ^ 

W iiM (-Br anhame 11a catarrhal i stt £r \C 

- JifBBr anhamel 1 a catarrhal i s }£#^lft ft 7° P - 7~> 



fcWRStufc^ft< it>l*©7°ci-7\ Bpi^A—T' 
BCIlXi±BCI2© /n-T't, 

-^^©r/p — 7* i Branhamel la catarrhal i stfc©DN 
-flWiW 7" y if-i/ 3 X- J; X) %m S ttfc/^-f ^ 

**BJttMi-Haemophilus ducreyi«^#^K){C^ffl 

— JllBHaemophilus &icreyi\ZJfcHktf}?£~7n—zffrbM 

-r^L^COT°P— 7* t Haemophilus ducrey iftcODNAS. 

u ! /xf4RNA©^.towt/^7 , y ^^-^a 

-llfflrW y y if-^> a^iaW^J ttfcW ^~ 

^ISBJi±M(-Bordetella pertussisttSr#Mtel-^ 
-±fBBordetella pertussis!^#Sftj/ c C7 P P — 7"^^ 
IlcoyP-^t, 

- i C07 P P — y i Bordetel la pertussis^CDDNAS. 
U5/Xf4RNAc0^i(OWlC/N^7"y ^-Y^-^a VS^S 

-mm^4 y" V $4 if — > a >\c ± 5 JFM § ft/i/^ ^ 

*ISBJt4Mi-Haeiiiophilus inf luenzae^tr#^Kj(- 

-JllBHaemophilus influenzae{C#MStl^7°P-^d^ 
e>SK$^fc^*< £<blS»7"p-7\ BP^^/V-^ 
HIIlXi±HII20O7 o P-7 > 't, 

- i tL ?5 C07°P — 7" i Haemophilus inf luenzae$c©DNA 
S0/Xf4RNA(Z)^.t©Hl-W^y ^-fif-^3 >-R 

m*$L t^5:i pf|g>5:J8«ssxM:«iBHff*&^ 

-MIS/n^ ^ y if—> 3 Vic «t 0 J^fiE 5 fi/-c/N-f 
y -y KSriil^tfeW-t-Sfcfew^atSr^tf. 
^ISB^ttS^Streptococcus agalactiaeft^#^ 

-±IBStreptococcus agalactiae(C#^|^/ t C7°P —7* 

7°SAI1, SAI2, SAI3Xi4SAI4c07°P -7* fc , 

— i^Pj© 7° P—^t Streptococcus agalactiaeft©D 
NASW/Xi4RNA©^ t <Dm\c^4 *f V $4 if"> 3 V 
SJSS^^ C$f5:i Blt^^S««Xi±»««^^ 
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^^BJfiSEtStreptococcus pneumoniaett4r!|#MK) 

— JifBStreptococcus pneumoniae \Z. 7° p — 7~ 

7°SPI 1 , SPI 2X (4SPI 3 © 7" P — 7* t , 

— ;itt?b CD 7° P— 7° £ Streptococcus pneumoniaeftcDD 

NAS-t^/ X i4RNA CD Ti- 1 CD^i^M' 7* V ¥4 if-S^ 3 y 

SIS «r 4 C $ * 5 r t ^ WIB 

-ifrta^-^ 7- y if-y 3 vtc i 9 ^sn^w ^ 

:£3§0J!r±lL {-Campylobacter je juni&tFCampylobact 
er coli8e£r#&ftKtfea't-5fcfc©*i> McffU, K 

— JifBCampylobacter jejuni RlFCampylobacter coli 
\mmmf£-?v~-?frhWU£Mz>M£< b 1«CD7° 
P-7*>, 

-r^fc.cDT'P — 7* £ Campylobacter jejuni&t^Campy 
lobacter colittCDDNAStZ/XitRNAcD^ £ (OffitrW 

•fypsfH-i/a y c £ * 5 r £ a* was ft ®» 
-ttrtaw ^ y *v if- -^gyiaMM^ tifcw 7' 

#S§HJcD7°p-7*^ S«:/p-:/fc*OT1-3Tyfe 

NN and HASSEL, Cell, 12:23-36; 1977;RANKI et a 
1., Gene, 21: 77-85; 1983) „ ^A-f^5^f">a 

if—> g y t±ffi ^*r*|tf JfctfSiSl > £ V > 5 

ytt»i^p-^l:^ < T 5/ ir-f cD#JH4£i«*p-r 3 

aiEfc&tH-sft&tf, tvw 5>?w:/y ^Vif 

-^a^T^ir^ii^t, ^-£#jcD2*cd||& SIS 
5o WSL^tmff^^^V^-COSf^fi, 2®cD7°n 

wxu lo (ii) 

7"P-7~Ii±£fe (CT'ftO AXtfBS*»«^£ 



S^fctt, ffi*©7 c P-7 f (4fflCD7°P-7'j;!9 tR- 

«j*fKW ~? y x-r § (Dx-htiii. wmmm 

i-5SU»##MWXH:#M6t7 p p -7* 
"CNeisseria gonorrhoeae, Neisseria meningitidis, B 
ranhamella catarrhal is, Haemophilus ducreyi, Haemo 
philus influenzae, Bordetella pertussis, Streptoco 
ecus agalactiae, Streptococcus pneumoniae3U"±Camp 
ylobacter jejuni&tKCampylobacter colilCiftfJIftjft 

f-y y =?w ^ y ?>t -if— > 3 yr y-fe^f x^m-r 

7 > 7Hr7°P-7'4rl^B#l^Px.T t> <tV^ L N SO* (C0RX.T 

*?80J]!±^tr^^fltJ^V7^^'CNeisseria gonor 
rhoeae^^rin vitro^-T 6 fc^fD^y V4 yf-^A 

-IHIH*MHH-«:*KJK: L1.o^*< i: 1 1 tt^Neisse 
ria gonorrhoeae^^ U"CWJ|»-C*)5^*< i: t 2« 
c07°P-7'i, 

- r CD 7° P — 7' t Ne i s ser i a gonorrho eae^CDDNA 
RV/XtmiAbiDMK^^y ?<fH—isa yRifc* 

- H^JfB/^^ 7~ y ■tf-v' 3 yiaw«j ^fc/N^ 7~ 

*^B^f±Mic3ltl^6tlf-y7'/ytf 1 -CNeisseria menin 
gitidis^^in vitro^ffi-f SfcfccDf-y- K-f s/^-f 

7~y Wf-yayryt'fiJfy hfcflso, h 

-PJ-^Sf^?-&S«Jt Llo/>/i< t % 1 S^Neisse 
ria meningitidis^^" LX¥fMtt}X&Z>'Pti:< bh2 
acD7°P-7't, 

- i tt CD7°P — 7' i: Neisseria meningitidisftcDDNA 
Alf/XttRNAt cDfffliC/M- 7"y ^Vif-y 3 y-H^^ 

* c - b & ^mtmmmxmmmm^^-r z> 
tzmz&^temftb, 

-m^4 -f y if -: y 3 y m «t 9 ^ $ -f 

tiW. \C^m^ Wf - ^ 77y tf 1 r« Branhamel la cat 
arrhalistt^rin vitro^m-T 5 fcfecD-y-y hV y^/N 
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-m-mmfH-zmmz. ui.o/>#< t % 1 a^Bran 

hamella catarrhalist*fLT#SWT*fo5^^< fc% 
2a©7°i3-7*fc, 

- r ft £> — 7* fc Branhamella catarrhalisftcCDDN 
A&Xf/XliWht<Dmi^4 7" V 9 A V—i/ a VfiOSSr 

^^iJMiC^fe^Wf-V^Kp-CHaemophilus due 
reyittSrin vitro^ffi-fSfc&OD-y- >* fM 7' 

-H-^Elfe^SrSKlK L.§.o'>fc < fc 1 S^Haemop 
hilus ducreyifc^j-LT^^-efeS^^ < fc fc 21® 

-rft^coT'ia— 7'fc Haemophi lus ducrey iftcDDNAR 

c$its r t *t ^mmmmxmmmm*±$Lrz>ti 
-WfHW7"y ^Vif-v-3 vfci (?ffM£tifcW7' 

ffi i*3S f" V 7> Tflaemoph i lus inf 

luenzae|*£in vitoro^mi"^ /t*<Df-^ y^ 

^yp^f^ay/^ffljfy vim*), 
ha, 

-m—#mfr?&9itJte LR-O'PK < fc fc 1 «^Haemop 
hilus influenzae^ LTWaWT?&5'>*< fcfc 2 
m<D7u~?b, 

— r. ft & ©7° 13 —7* & Haemophi lus inf luenzae^cDDNA 
y y Kfc*$fcffl1-5fc»©¥«i:fc£tf. 

^BJi45:(-^^6tlf-^7°/VtpX:-Bordetella pert 
ussisftSrin vitro^tm-SfcfeCDf-V K-Y s^M'7' 

-R-gffl^SrSttfc: LJ.O'>ft < fc 1 S^Bordet 
ella pertussis}^ LT#^T-&3'>ft< tt2i 
©T'p-T'fc, 

-;Lft£>©7 P U~-7 f fcBordetella pertussis* C9DNA,8l 

■a/xumkb (Dmiz^4 -7" v ¥4-^-^3 
-ifjtaw 7~ y -if — > 3 i *> £ ftfcw 

y y KSraNFtfeW-r5fc»o¥StSr^tPo 
*ISB^iiM(-^'¥6 < ]-y-V7°/V^-t 5 Streptococcus a 



galactiae1*£in vitro^trj^S K-f y^/N 

-ISIHafflH^fcWWK LJ.O/>^< fc fc 1 a^Strept 
ococcus agalactiaefc#LT#aft-efc54>ft< fc % 
2a«7'n-7-t, 

- ift £ CDT^ — 7° fc Streptococcus agalactiaeftCDD 
NAXOVXIlRNA fc ©mtW 7' y if-v/ 3 

c r b ^m^mmmxmmmm^^m-r 
ztcmc&mft&ftb, 

- ffiliW 7~ y ^>r if—v 3 y|; J; •? £ ftfc W 7" 
y y KSriSl$4feW1-5fc*«3^S:i:Sr^tf„ 

l±m^±mmm^ ^ f "^Streptococcus p 
neumoniae$c£in vitro^ffj^S tz.t>(O^V 

MS, 

- H-&B*#^ LIo/>4 < b fc 1 a^Strept 
ococcus pneumoniaei^^tLT#M6tl'Cfc5^? t < e< fcfc 
2acD7°n-7"i, 

- rft?>cD 7' n— 7* t Streptococcus pneumoniaeftOD 
MRU/XnWAb ^m\^J V ¥-{ 'V-i' a yRjfc 

-uiB/>'f ^ y if-^ s y t i o $ jftfcw ^ 

^Kf*M(-4^Klf-V7 5 ^tf 1 -eCampylobacter j 
ejuni«^in vitro^trJi"5/cfe<75f- V hV y^s^Zf 

-|^-iRK^Sr«Wt L.J.o/>*< % 1 a^Campyl 
obacter jejuni LXmg#)X°h 5 < tt2l 
C07°n-7't, 

-^tt^»7'n— 7 i Campylobacter jejuni^WDNAS. 
tf/X i±RNA t co PbI 7 y if- =y a Sr^fe 

c$*5 r b ^mfmmmxmmmm^^-r^tc 

ibiz&Wtef&ftb, 

-rnw^ y y ^4 if-v nm $ <xfc/N-r 7" 

y y KSrjgNfttW1-5fc»0¥StSr^tfo 

**?f?t4Ml-^^6tlf->7 B /Vtr 1 T:'Campylobacter c 
oli^^in vitro^ttf-f 5/-c*cD-y->- hV y^W^U 

-M-i»ifc^f-SrS«jK Llo'>ft< fc h 1 a^Campyl 
obacter coliir^j" LX¥f^Xh < fc t 2 a© 

7-D-7'fc, 

-r^fjeoyn— 7fc Campylobacter colitt»DNAS.tJ« 
/Xt±RNAfc©W^/^7'y ^Vif-v-a ^raSSr^C 

- fc «s-srti«:«»atxttae«}Ka-^i-5fc* 
-wm^4 -f y if —*/ ayiau^s ^fc/N^f 7~ 
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^ ^ 5/ 3 :/ 9 if g >-Cf4, 

^^•y ^if-j/s ^KJ&aMSv^ tic J: 9fiM&£;ft 
5o #i£ro*J61!B«};:j;5t, M{cgf»L7c#J|&W- 
y =r* ^ K^n-^Sr«6<j^ t W ^ y ^ X 

erst l< ffi£*«jfcaije-f-5o 

Sff (PCR;Mullis and Faloona, Methods in Enzymo 
logy 155:335-350,1987) X'i^^9y4 -v— t LTS 

\m* © i~<Mz.MW-t*z. t *s-Ct 5o 
J««i&;m;|ftffiifeXtt*»W:#tt4$Ji«'?*> "3 #3. 

5 0 '©£5 ftPCRft5R|ffl*r5flSW*ffiWkB*3SWo 

f— MAS© P0«© 16SSt/23SrRNAitf5^ ©ffift (r j| 
vvfc*£ft5 (SJttfl l #HB) o 

ft§ ia»«^Xtt»ffiW»^fe^^Bf(Cin vitro 

BW-f-Sfca©^^**), S#Sst;:<fc3t, 

< !47°P-^*^X-t-5^/<C< t fc lffi©;/^^ 

U i««LfcSWe^Jtirk©:/n-:/t©#SfiW' 
^y rf^u^fVn-^fclE&^fKiKy 



^W^ttf - v (c+#ft«f iftSa??iJ;5S#£-f 5 » 
r. © i 5 &4§£\ W^!JW if- v 3 ^flrKW x. ti 

^mximm<n@k±m£mmKm vitro^ffi-rsfc 

teifS Sr» B^Jfei- 5 fc * fc&S ft :/ 9 -7 - 1 , 

-miia/N^ 7~ y if-^ t^fc/^-f 7' 

±l2*fe&U«* -7 h 14, Saiki et al. (Proc.Natl. 
Acad. Sci. USA, 86 : 6230-6234, 1989) K «t <9 IE* $ 

z.<DW&, 5' fc^f•=/^-f^:7 p 7^'•^-Srffiv^5PCR 

m<nm*<omm$}*v -dx?^*?- 
h^yhuit © w ^ y y-r i?- V 3 vft 

wmm&mmi^mxhv'&z, ±e© 4 5 ft^-r 
^ y -e-^ 3 >r sy-tr-r ^ffiffi^ft#*fe^ y ^ 

if5„ 

( i ) ^/^^/I^:Moraxella (Branhamella) catarrhal is 
Streptococcus pneumoniae 
Haemophilus influenzea 

(ii) CSF-/^/V:Neisseria meningitidis 

Haemophilus influenzae 
Streptococcus pneumonoiae 

(iii) Neisseria gonorrhoese 
Haemophilus ducreyi 
Chelmydia trachomatis 
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Treponema pallidum 
7>© X o ftffi© Blfcf- ^77K£>/^/v%f iJfl§T?£ 5„ 

-eta. 

TV>ftV\, Bordetella pertussis©^/55#lfl-"?& 5 , 

^-ffi^©"S— (Bordetella pertus 
sis|BM c r 1 ©^^^^-f-K271~299, El 2 ©±&) 
^WSa^J&lTtSo L^U^C^b, Bordetella pertus 
sisW^'S— 9—iWEE?!l*>b, WSfCMiii-^Bordete 

' t^-e#5 0 Bordetella pertussis£JW©Bordetell 

IrH§J£, Moraxella nonliquefaciens&tftfa 
emophilus influenzae/^ ^■^V—7 P aegyptius©^ft 

*»B^(4Klc:, ^^Wf-V^'t'T-lSiei.JiWNeis 
seria gonorrhoeseft^rin vitro^tti"f"-5fcfe© :3 r '7 

-@*^*t@S$tifcNeisseria gonorrhoeae!^ 
isseria gonorrhoeae^©DNA&tf/XfiRNAi: ©Ki^ 

-f -7 V ¥4 - i a ^ SJS ft £ C $ * 5 - 1 & Wfli KM 

mmx ft&mm&Qxtt-r z> it * t &® ftm# t , 
- tuts w ^ y ^ - v s > k ± «3 $ n± w ^ 

seria meningitidis^Srin vitro$|[rj-f Sfcfe©^ •;/ 



- m&JCftmz @S £ tlfcNei sseria meningitidis 
isseria meningitidisttcWDNAXLF/XteRNA t ©Mii 

-wsw ^ y 3 >i- «t •? s tut w ^ 
y y K^iiB#^ffii-5fc*©^t^ti> 0 

**WH:Ht, ^^W^^y^tp-eiffiKJlWHaem 
ophilus ducreyitt^rin vitro^t^^ fe©^ y h 

- Hf*5^f*(- mft $ ttfcHaemophi lus ducreyi 
-t/D- y ©gWSB^iJ Sr^tfDNAS (4RNA©»* 

-mmmmm^m-nh 9 sw/xiiHfrfa^n-^tHa 

emophilus ducreyi^DNAXO'/XtlRNA t ©Mt^-l' 

-IWB/>'f ^ y v s y i 0 ^ § ^ 

^^W-y-V^^T'ia^JiraBran 
hamella catarrhalisWSrin vitro^trj-fSfc*©^ 

-@#S:»ft:iCia^$tLfcBranhamella catarrhalistC 

-S^yn-^rog^gH^Jft^DNAStK/XliRNA©^* 

^rii ^ffit- 5 fc * t 7° 7 4 ^ - 1 , 
-»5g«ii(i*S"BItEt?& 9 ^/Xi±tfrta^n-7 f tBr 
anhamella catarrhalisftWDNASV/XttRNA t ©MiC 

/>W ^ y £V v 3 >SfSSr* c^tsrt «s pTH* 

-^12^-^ ^ y ^ ^— > 3 >-t ± 9 « $ ttfc/^-f Zf 

*»WH:JE^, £ft^^v://^T-l®K_k©Bord 
etella pertussis^ftin vitro^ffif 5 tzt>(D^r y Y 

-HfrS^ffi-ia^^tt/tBordetella pertussis(C# 

<niio/p^t, 

-^7 p n-^©^WSBMft-atfDNAS:tK/XiiRNA©^» 
Wit*SftS^H*1-2>fcaf)^«ft^7^v-t, 

^rffi-eS) 9 stF/x(itfria^D-7 f tBo 

rdetella pertussisttWDNASt^/XtiRNA t ©Mi^/N 

^ y -if- ~> 3 c $ *s r t a* Biii«a 
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mmx twtigmwi&£j&'t s fc * t , 

ophilus influenzaefttrin vitro^tti-f Sfc&CQ^y 

- II @ 3t $ fcHaemoph i lus influenzae \C 

-mmmmm^m^h <o Rxi/ximm^v -ytua 

emophilus inf luenzae*«DNAS.0/XfiRNA b £>T$lZ 

mmmx i^mmm^m- s fc » t , 

#3591 ttHl^ ^*^Wf->-^^r' 1 S«Ji»Stre 
ptococcus pneumoniaett^rin vitro$ttti1~<5 fcfcGD^ 
v McffiU, Ml, 

— [HffcSlJ^ffrl^ 13 a£ £ /^Streptococcus pneumoniae 

-#*«m!««s^rffi-«?**)ay s /xi4jwrE7'o-^ist 

reptococcus pneumoniae*(7)DNAS.O ? /Xf4RNAi COM 

^ y y-Y a >Rft-*$L C £ i±£ r. i ^bTIB 

ftiBWKX fc » fc&Bfcrii # fc, 

-fufrW ^ y 94 H—'s 3 fK: J: 5 TlMSftfcW :/ 

*»B^(4Mlc:, ^^Wf-^^^-eiWKJiOStre 
ptococcus agalactiaett^rin vitro^tti"f"'5 fctfXD^r 
v MC«9, HI, 

— HMfcSSHfcM OSS £ tlfcStreptococcus agalact iae 

-**^S^^T-&^&t>'/X{iWE^n-^,!;St 
reptococcus agalactiae*cODNAS.0/X»RNA t <£>Fb1 

-? y -t?- v- a >-g/Sft£ c £ *s r. t &«tm 
-BfrfrW :/ y if— > a >ic i 5 j&jJS fitz.^4 -f 

ylobacter jejuniS.tFCampylobacter coliftcftin vi 
tro^WrSfcfecodrs/ M-#«9, K d rs' Hi, 

- m#3i&mz m& £ ^Campylobacter jejuni (i# 



<itl ^^S. Campylobacter coli(C# 

-mmmmm^m^h <o Ra/x&mm-fn—? bc a 

mpylobacter jejuniXl/Campylobacter colittcCDDNA 
Sl>VXt4RNAico^(-W^y ^Vif-v-a ~y5Hfc& 

scwsrt a* ^mtmmmxmmmw&tkm-t a 
-wsw ^ y ^ s^ia^ ^ £ tifc^^- 

32 p, 35 s, 125 l, 3 H&'0t 14 c©J;5**5tttM^— y— 

te^»*xay *-if^ffiffli-5r imio, 3' xi* 

$ti#5o *»l^c07"n-^©l«i4, Saco^tt^ 

^ w^-^ YximmvMn&Rmmmiz 9 k 

S'Jra®*14tIift?Jfe <d -f v - ^roft^W a V m 

jf.Wft<n-J'-a~--?<D 1 «£^;$tf.|4RNA3mDNAfc©^ 
W ^ y ?V if- ~> 3 V Kt£%1- 5 J; 5 tclfrMVtMWi $ ^ 

— y— ic i 19 isi$tt5m«tt*w«^m-r5 ^ t & 
y ^xmwimMMjjmz&mtz z. t 

St-^ilro^p-T'^ll^^ii-S r fctcj; i9#ftlt 
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ihi— t*>5. 

«t t> RNAS.t>VXi4DNA^Mffi1-5fc*©*S5(C t#So 
r W/R-Ctt, «©W 7' y *V 3 ^*«fe*{EM 

5o r©±5**#Hu »*, ft»» 
#^?flI*£ffiT £*£*«©#£ (0iJx.fi*^AT$ 

L< ttRNASrMftfS^ DNA— RNA^W 7* V y Kfc L< 

ii-*«DNA^^fbL*v^»f£«»i#*i:*at-5o 

X\ »I&DNAXi±RAN7 7 ^ ^ > h |c*f£- L 
fc#»W©7 p n-7VVM'7*y y KH»*©#ifc, fljfc 

1 Xi4«*©S#*-t*3 U DNA7 

77^yb £W 7" y XLfc 77^Vb^^ 

S. 



©) flS«i LT*$*vr^5 0 *f (match) fttfSgf (g 
ap) ":"&X$ "-" -C*£;h/r^5 0 ET©E 

^-a-K* h?^Ktt, *©5' -3' 

5' 16S rRNA»e^-©3fif4T'fe <9 , 3' 

(4, 23S rRNA3tfST-©j£{4T-fc5„ 

El-Sl0ir#.BS^tl5#^#: (E.coli©l«£» 
<) ©16Si23S rRNAiie^-iWK©*-^— ft«© 

gU(£f4> Neisseria gonorrhoeae&MCTC 8375 (_h 
M) RUITM 4367 (T?IJ) ©16Sfc23S rRNAiteT-t© 
Ml©*^— y— i»*©16S rRNAj£{4«©S^ia?lJT 

0 2Hlfi, Bordetella pertussis ATCC 10380 (Ji 
#J) St^Bordetella bronchi septica NCTC 452 (T#l) 
©16Si23S rRNAt©^©^^— y— ««©S^ffi?lJT 

i3tft, Neisseria meningitidis NCTC 10025 (_k 
M) &lKNeisseria gonorrhoeae NCTC 8375 (T#l) ©1 
6St23S rRNAt©^©^^— y— ffi«©SKBa?lJT5-f 

H4tf4, Neisseria gonorrhoeae NCTC 8375 (_h 
StFBordetella pertussis ATCC 10380 (TM) ©1 
6S b 23S rRNA b ©H© ^ ^- ^©Siffi^JT 7 

8 51:^ Branhamella catarrhalis ITM 4197 (_h 
?IJ) ^.t^eisseria gonorrhoeae NCTC 8375 (T^J) ©1 
6St23S rRNAt ©M©^^— fr- «K©S«ttWIT?W 

il6lCf±, Haemophilus ducreyi CIP 542 (_k?lj) X 
^Escherichia coli (T?0 ©16Sfc23S rRNA t ©HI© 
X y— f?*©«g?IE?lJT 9 ^ ^ y h ft* $ tlT V ^ 

5o 

1217 1^(4, Branhamella catarrhalis ITM 4197 (_k 
?IJ) XD^Moraxella nonliquefaciens ATCC 19975 (T 
M) ©16St23S rRNAt©Ffl©^^<— y— M«©S^HB 

ElSClf^ Haemophilus influenzae (/^ 7° 
influenzae) NCTC 8143 (_k^!l) &t>*Haemophilus influ 
enzae (/^^/W-Taegyptius) ITM 859 (T?J) ©1 
6S 1 23S rRNA t © RQ © ^ y— *«©S^Sa^JT ? 

g|9('f4, Streptococcus pneumoniae S90-5122 (_h 
M) ^Streptococcus agalactiae U90-2817 (TM) 
© 16S 1 23S rRNA b © W © ^ y— ««©S^E?IJT 

Hl0iif4. Campylobacter jejuni ATCC 33560 (_h 



M) .^Campylobacter coli ATCC 33559 ("F^U) ©16S 
i:23S rRNAt© Pal ©:*-<— «*»23S rRNA3£{£ffi© 

ATCC: American Type Culture Collection, Rockville.M 
D, USA. 

CIP:Collection de 1' Institut Pasteur, Paris, Franc 
e. 

ITM: Institute of Tropical Medicine, Antwerp, Belgiu 

NCTC:National Collection of Type Cultures, Central 
Public Health Laboratory, London, United Kingsom. 

2IS&.t , .T©£# : :Neisseria gonorrhoeae, Neisseria 
meningitidis, Branhamella catarrhalis, Haemophilus 
ducreyi, Haemophilus influenzaeJWBordetella per 
tussis£jIi^Lfc 0 

-7^ fc (423S rRNA#^ t-*H E S ftfcl ^fr 

© r ©«*3> fo -fn --fimm is r i: LTV ^ 
5 0 ffifflUfc^fett, ft&{£lE*Lft^[Sg^ R0SSAU?>© 
J. Gen. Microbiol. ; 135: 1735-1745, 1989*/c(4Rffl^¥F 
ffi*»8940/045. 3mi3*W*jfe fc *JN9lz:|H|— 

rRNAae^-7 7 ^ ^ h ©»*«j«Bac2it«s!/>-f ^ y 

&5 0 16S-23S rRNA^-^-f— ^SrJ£^5rRNA«g 
^7 9^^h©lMf#Jiitti£ra:, Perkin Elmer Cetus 
© "Gene Amp" dr;y KC«»£tl3*£(^oTSlti L 
fc*!J^5— tf«RJ6jfe (PCR) fc£ rRNA 
^*t«#$nfc*fctt^«#$^fc (semi-cons 



erved) MmZ-Mfc-f 5 * ^ K^PCRT^-f^- 1 

Saiki?> (1989) d J; 9 |B*$ttTV^5„ 
Neisseria meningitidisStMeisseria gonorrhoeae 

\/\ Neisseria meningitidis^: ^Neisseria gonorrhoea 
eiCWmffyteVtihyv — ^te, P^©Neisseria«©|S© 

Neisseria gonorrhoeae £ ^ ffif 5 7t£>t£#< ©DNA7° 
o-7*toV^|a«$ixT#fc (0C#l#lfmiS®O272 0 
09-^-S.t/|B)^0337 896-S§-;URDEAP>, Clin. Chem. 35:1571 — 
1575, 1989;T0TTENib, J. Infect. Dis. 148:462-471, 1989; 
DONEGANk.Mol. Cell. Probes 3; 13 — 26, 1989;K0LBERG£>, 
Mol. Cell. Probes 3:59-72, 1989) „ L^L^b, - 
^P,<D7°n— ^(Ort©io«, ^-Neisseria gonorr 
hoeaett £ 3^1" 5 £\ tt&tfift < « V ^ - b £ fi 
fc„ rtlfeCO^P — 7 f iili,T16S-23S rRNA^^— f— 

Neisseria meningitidisft£#tij1- 3DNA7°n -^t 
fg^^tVfc (KOLBERGib, Mol. Cell. Probes 3:59-72,198 
9) o Neisseria gonorrhoeae© fc° y yjf'fg^/^bif^^ 
ft;fc;i©7°P~-7*t>, Neisseria meningitidisf£M LT 
*flfKWJItt-etft<J8« , bi«< tt**»ofc. 

Neisseria gonorrhoeae^. ^Neisseria meningitidis 
Mt*©16Si23S rRNAjli2^-t©W©^-<— y— fflUE© 

$j6&fig*j-©^3&*r©J¥ ABEMSr, Neisseria mening 
itidis«©x^-^-M«^i-«mbfc 0 £IT©K?IJ : 



CGTCAAGTGT GACGTCGCCC TG 



NM I 1 



GTTCTTGGTC AAGTGTGACG 

(H 3 ©Neisseria meningitidisI23 ? U©±&S*i-365~386 
£*©) ^^-f-«©fe5lOffliyrt!), Neis 
seria meningitidis ^Neisseria gonorrhoeae b ©H9 "C 



TC NM I 2 

^ii*><om^-x^^m^i)m^\ct£<3t: 0 r©^y 

r«»fc, 2li»*y^?ktf (Neisse 
ria meningitidis^. ^Neisseria gonorrho; 
©NMI3&tM;il) : 



GCGTTCGTTA TAGCTATCTA CTGTCC 



NM I 3 



CGATGCGTCG TTATTCTACT TCGC NG I 1 

rtLbO^^U^K^, tfy^U^K^-t—t? -5t/Vh7^7x5" tf£M£ffiLT*r£>3' Soffit 5 
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a*©f4Bft5g«#< ©Neisseria meningitidisS.tMe 
isseria gonorrhoeaetfcftjfS© Ky h— .^JKy h Lfc|6! 
ttyy ADNASt^ffiW^H* (bacterial taxa) ftjfcCO^ 

/M' ^ y V-jl^fS, 3 XSSC, 25mM 

y yi*y?Aii», P H7, jja.-f tvft*Mr $ F 

(20%,v/v) , Ficoll (0.02%,w/v) , v<*]fcjit7/l^/ 

?y (o.o2%,w/v) , jKy tf=^t°a y (o.o2%,w 

/v) AW*T&*>W-C3HfeUfcf-^*l!HSDNA (O.lmg/iD 
i) -e&5 3\ £fcii5 XSSC<Oft*P<3 JC3 XSSC (1XS 
SC:0. 15M NaCl.O. 015M^^>-^f- b 9 ^A,pH7.0) ^rffi 



fflLlo*/UA7 5K?r20% (v/v) S^JPLTcKfl- 
iC fi x ^ - ftttttDNA 7 ffl df- v Y (Boehr inge 

r Mannheim® <W?u V =</Vv— hOjgjttijofc, gfe 
3 XSSC. 20%*/VA7 5 K&tf25mMy y^fi 

/c- Neisseria gonorrhoeae (z/d — 7"NGI1) 
*fci4Neisseria menigitidis (^n — z/'NMIl, M12RXI 
NMI3) fcfcf L#^K«f*tt-e J.O«S^ift*»o fc :t!)5 
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NMIi KMI2 NMI3 NGIl 
" _ (45'C) (45°C) (40°C) (50°C) 



Neisseria menineitidis 


52/53 


10/11 


56/56 


0/11 


Neisseria sp ATCC 43831 


1/1 


1/1 


1/1 


0/1 


Neisseria gonorrhoeae 


0/16 


0/9 


0/10 




Neisseria polvsaccharea 


0/3 




0/3 


0/3^ 


Neisseria lactamica 


0/10 




0/10 


0/10 


Neisseria cinerea 


0/4 




0/4 




Neisseria mucosa 


0/3 




0/3 


OA 


Neisseria raacacae 


0/1 




0/1 


0/1 


Neisseria flavescens 


0/1 




0/1 


0/1 


Neisseria subflava 


0/2 




0/2 


0/2 


Neisseria sicca 


0/1 




0/1 


0/1 


Neisseria elon^ata 


0/2 




0/2 


0/2 


Neisseria canis 


0/1 






0/1 


Neisseria animalis 


0/1 




n/i 


0/1 


Neisseria dcniLrificans 






On 


0/1 


Neisseria sp 


0/5 






0/3 


CDC group M-5 


0/1 




0/1 


0/1 


CDC group EF-4a 


0/1 






0/1 


KJncelJa denitrjficans 


0/2 




U/l 


0/1 


Kinsella kingac 


0/1 




0/1 


0/1 


Simonsiclia rnueiieri 


0/1 




o(l 


0/1 


Simonsiclia crassa 


0/1 




(J/J 


0/1 


Simonsiclia s 






0/1 


0/1 


^jjnonsjcja sp 


0/1 




0/1 


0/1 


/vjvsic lia nuiormis 


0/1 




0/1 


0/1 


Hikcnella corrodens 


0/2 




0/2 


0/2 


Chromobacierium vioJaceum 


0/1 




0/3 


0/1 


lodobactcr fluviatfle 


0/1 




0/1 


0/1 


Acjuasptrilum dispar 


0/] 




0/1 


0/1 


Comaroonas lestostcroni 


0/1 




0/1 


0/1 


Haemophilus influenzae 


0/1 








Haemophilus ducreyi 


0/1 




0/1 


0/1 


Kingciia indolo^enes 


0/1 




0/1 


0/1 


Moraxella lacunaia 


0/1 








Moraxclla nonliquefacicns 


0/1 








MoraxeIJa catarrhal 


0/3 




0/2 


0/2 


Moraxclla cunicuti 


0/1 








MoraxeIJa caviac 


0/1 








Moraxciia ovis 


0/1 








MoraxeIJa oslocnsis 


0/1 








Escherichia coli 


0/1 


0/1 


0/1 


0/1 



TGGGTGAAGTCGTAACAAGGTA API 6 
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CAC CTC CTTCGTCGCCT 

t <o 7, 9-HR«©»* tt««MI fcte^Xh^^v? 

L/t„ Neisseria gonorrhoeae, Neisseria meningitidi 
s, Haemophilus ducreyi, Bordetella pertussis$.tKBr 
anhamella catarrhal is CO* ft ADNACOlOO-j" / 

^yASrPCRSJSi-ttfflL/Co ifgfh ifci;col/103rX 

XLfc. 

«-*NGIl*fc}4NMI3Sr7 P iP-y't Ltttffl L/c i: 
Neisseria gonorrhoeae /cfcfcNeisseria meningitidis 

Bordetella pertussisi-i, 5 0 ^cOfCH t iSHi't' 

H*(£5H^T(±, Bordetella pertussisfi, ^jJ/lcOSfe^E 
*cO b y7*-?hZ> 0 

3ttHcOBordetellaS (Bordetella pertussis, Borde 
tella parapertussis, Bordetella bronchiseptica) CO 
ttctt^Kf ICHSt UTV^ COT" (KLOOS b, Int. J. Syst. Bac 
teriol. 31:173-176, 1981 ;DE LEY lb, Int. J. Syst. Bacter 
iol. 36:405-414:1986) , X>bl<om&?f-WZ.m**>*> 
<Db L.-C#*.5"«t-e*>5o rcO«e^COH#^ £ 
^xb<offl0cottco#< co#®(c t>SDttS©Tj, ^<o* 

^K^mm-imn, M3-7aL«ir*> (fr 

IEDMAN, Clin. Microbiol. Rev. 4: 365-376, 1988;HALPERIN 



AP23 

b, J. Clin. Microbiol. 27:752—757, 1989) 0 DNA^n- 
y'^<— ^cOiMlfii, Bordetella pertussisJi^cO^Srtr 
L#3„ 

Bordetella pertussisCO^ttiffl^n -^fi, (PA 
RK^FEMS Microbiol. Lett. 52: 19-24, 1988 ;McPHEAT$. 
tMcNALLY, J. Gen. Microbiol. 133:323-330, 1987$. OTEM 
S Microbiol. Lett. 41:357-360, 1987 ; McLAFFERTY b , Abs 
tracts of the Annual Meeting of the American Socie 
ty for Microbiology C-168, 1986&IKC -322, 1987) 
£lEft£ftT^5 0 McLAFFERTY b (1986&1/1987) (CfB 
m^yn-y-]^ m^mm<t£\\ f2«coffico:/n- 

y^m LTii, ^£thtz'?~?te<&m&RTfm&(D&-£ 

WT<Of*<0 D *'y-ARNAiie?-co-tR4r#S6f)lcii 
HU K^* — :Bordetella pertussis ATCC 

10380, Bordetella parapertussis NCTC 5952 (M.W) 
StfBordetella bronchiseptica NCTC 452 (MW) \^ 

mm&lt$LLtc 6 16S rRNAiie^-i-ft]^Sia?IJft«t4, 

(ROSSAUb, *^«) 0 L^L^^P,g|2C0r7-r7«>- 

$\)300) ^Bordetella pertussisS.t>*Bordetella bronch 
iseptica*C016S<!:23S rRNAjtC^ t COMCO*^— f— 

IWdelol la paraperlussisftW^^— f— ilif COfci^! 

Bordetella bronchisepticagfl^J t "CfeS 
(R0SSAU<b, TfclSSc) „ 

Bordetella pertussis© ^— ffi:$c03* ^ 
K27 1£ 295 Pal y T^b, ^TcOlB^!| : 



CCACACCCAT CCTCTGG ACA GCCTT BPI 1 

*P^^Wpyc-^ft¥MU ^14Lfcy/ADNAT#bttfcfg*Sr«ToO*l-*iis6 
;Vh7^7xy — If Srftffl Lt-^ ^ V-UTP fc 0 
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± m 



Bordetel la pertussis 
Bordetel la parapertussis 
Bordetel la bronchisept ica 
Alcal jgenes denitrif icans 
Aical i genes paradoxus 
01 igel la ureolytica 
01 i gel la urethral is 
Taylorel la equigeni tal is 
Pseudomonas cepacia 
Pseudomonas solanacearum 
Comamonas testosteroni 
Neisseria meningitidis 
Branhamel 1 a catarrhal i 



ft^^# T^=^^r'^~^M^6f(Hfi: - e lla per 

tussis^*J-L100%#SttT*l.ol00%cD^T*fo.5 r t 

W 7 V ^Vif-v-a y^mt, 5 XSSCOftb D 
IC 3 XSSC (1 XSSC:0. 15M NaCl, 0. 015M^ ^ y»t h U 
?A, P H7.0) SrtfMU *;^7 5 KSr20% (v/v) £ 

tti^fs/ h (Boehringer Mannheim®!) (D^v \-=t;Uiy— 
M^IBftrofcrotraDtf&oT. )5fc#«f43 XSSC, 20 
%*;VA7 5 H&UfcWiy ^S£i£ftfff{£pH7. i*^-c 

5 e># e> nta* t> «s»NAin g 

v?^-df->y=.y-ll-dUTP (Boehringer Mannhei 
m) Srfi*gi®-a^^«JPL-C*»»g40/iMi: LfcEtfl- 
i^it, GeneAmpdry h (Perkin Elmer Cetus) ©MjsH 

-AP16&tMP23 (ilMltl) &m^X±&-V50n 0 
-MO^^A' ( 1 57V95°C, 1^/50°C, 153V72°C) UK 
U ^»«#PCRfJl^fecD 5 i* 0 fclKfafrGETttW 7' 

vMn-isa^g&m (±.m&mm*) <Dim®) ini 

fcfe&PU rftte^P— ^BPIlCDO. 2pmol, 0. 02prool& 
•0 ? 0.002pmol5r@£Lfc 0 W/5 ^-f if— v-3 >-§r55 

°CT-1 ^HUlfeLfco S5t^xs*in-?aa-eio^M5l« 

Lfc„ #-&#ftDNA7^V&l^ffi d r:y b (Boehringe 
rMannheimfi) tfH«©£Q< ^WLfc 0 



4/4 
0/3 
0/3 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 

oif^Bordetella pertussis DNA^ 

*tt#!|3 

Moraxella catarrhalisifctiNeisseria oatarrhalis 
t fc£n?>;ftSBranhamella catarrhal is}*, 

Branhaniella catarrhal iste, fiV^31iS^lm^ <t < 
-a*tl5 (HAGERt, Rev. Infect. Dis. 9: 1140-1149, 198 
7) „ Branhamella catarrhalis©^BIf^}i, 

m (0>JX-»\ Neisseria* if) tSrESiJ-TSfc*©- 

BvF*. ^I|3J^^faco|0SS*WBranhamella catarr 
halisSr^giJfb1-5WR*S|Se>nTV^S©-e, &SS!t* 
ffcf*, 3f/£_h©Branhamella catarrhalis^HtlCOfiSlJ 
i-ii LTtt^S^TIt^V^ (RIOU&lKiUIBOURDENCHE, Dr 
ugs 31 Mil. 3] : 1-6, 1986) „ tS-^TDNA:/ 
P-^tfflt5t, Branhamella catarrhal isCD^S 
£BW*a»ife "3 ffi^b-et 5o *#SDNA7 5^y V b 
*»fcff*U Neisseria caviaeft^CDDNAT^/^ 
y X LfcBranhamel la catarrhal i M t DNA^P — 
ClO^Tfi, BEAULIEU&tFR0YtJ;!9fE*$ttTV^ (A 
bstracts of the Annual Meeting of the American Soc 
iety for Microbiology, Abstract No. D-249, 1989) 0 

Branhamella catarrhalis ITG 4197»rRNAjt'S?-C)— 

^y emRj&mizzv&mmz.mmz^ 

79^5 K^^^I^P^WbLfc. ^T16S-23S 
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TTAAACATCT TACCAAAG 

^K^-f— t?T* 23 P7"</VU W^UW^g 
f£fi<mi Branhamella catarrhal isft&lW&CDjffl^lB 

W^PWf-i'a V-iS^ftB:, 3 XSSC ( 1 xs 
SC:0. 15M NaCI, 0. 015M^ MJ ? A, pH7. 0) , 
25mMU ym% U pH7, )R^tWk*^7 

5 K (20%, v/v) , Ficoll (0. 02%, w/v) , 'J'^jil^T 
(0.02%, w/v) , jKU tf— ;Vfc°n I) (0.02 
%,w/v) Rtf$/:= TZfrrtX ^ttbfcf-^-iftMDNA (0.1 
mg ml" 1 ) "Cfeofco i5fe#Sf±, 3 XSSC, 20%*/UAT 
5 KXU^SinMlJyitiagWJSpHT.lSr^-CVfco W 
-/y V&U^iSgfi, 30°CT*fcofc o 

ffiffl*#T-e, ^Ta-^BCIlSr^TCDBranhamella ca 

tarrhaiis*(^-r^y wxifc. mn'mnnnm-f 

Wilt Lfc^— Branhamella catarrhal is$fcS4 : 

Moraxella lacunata ATCC 17967 

Moraxella lacunata ATCC 17952 

Moraxella bovis ITM 1601 

Moraxella nonliquefaciens ATCC 19975 

Neisseria cuniculi ITM 3388 

Neisseria ovis NCTC 11227 

Neisseria caviae ATCC 14659 

Alysiella sp. ATCC 29468 

TTATTATCCC CGAGGCAT 

ti\ t.fcli^~i-r;vhy-y^y^y~^^m^LX^ 

^-yyhtLT, ^^B^f><D41 Haemophilus 
ducreyi«S.mtil«/^ T V rMWiO/i^t©, K 

T ©Haemophilus ducreyi*^ % o ff P>^-f 7* y ^ X 
Lfc^-y ? Vtf-f- K:/ei Lfc. 

^^D^f-Va -y-mfemu., 5 xssccoftt? 
9(^3 XSSC (1 XSSC:0. 15M NaCl, 0. 015M^ h 
y?A,pH7.0) SMgfflU */KAT5K3r20% (v/v) 
ST'SsiPLfc^ tSr^V^T, 3 XSSC, 25mMy ~yWt% U 
VJ*W.mWl. pH7, m-f ^-y^/P^T ^ K (20%, v/ 



BCI 1 

Moraxella osloensis LMG 1043 

Moraxella osloensis ATCC 17974 

"Moraxella paraphenylpyruvica" LMG 5125 

"Moraxella camembertii" LMG 7022 

Psychrobacter immobilis LMG 6784 

Acinetobacter calcoaceticus ATCC 23005 

Escherichia coli B 

Haemophilus influenzae NCTC 8143 

Eikenella corrodens NCTC 10596 

Xanthomonas maltophilia LMG 958 

Xanthomonas campestris LMG 568 

-efcofc, 

#:ttT^©MHi: ^Haemophilus ducreyifi, #^ 

iii&lZ. mmxK^m^m^^K ftittt, Haemop 
hilus ducreyi^<D^»©fc*CDS^ffi-efe5„ # 

Hf»iSg^^< fiilcDHaemophilus&lFPasteurella 

%#—Jfy y £ -^Haemophilus ducreyi^CO^ P — 1/ 
-fbL/cDNA^n-^ii, PARSONS k J; flgB^Sft-CVS 
(J.Clin. Microbiol. 27:1441-1445, 1989) „ 
Haemophilus ducreyi CIP 542MWcOrRNAit'E J F-»— 

16St23S rRNAite?-t ©H§©X^— y— ®HK»ia?IJ 

AT TG HDI1 

v) , Ficoll (0.02%, w/v) , pVjfa.fitJVK/Sl' (0.0 

2%, w/v) , *?y \£~;v\?v y (0.02%, w/v) 

^^T^^)^tT»Lfcf-0-*t«DNA (O.lmgmr 1 ) 4 
fcfi, #-WttDNA7-4/VS.^m^^ h (Boehringe 
r Mannheim®) (DT'p h h »i»t*)o fc 0 

3 xssc, s. FRmsrMV ymm. 

immastt, 4o°c-efcofco 

StUb/cl^— Haemophilus ducreyift}± : 
Escherichia coli MC 1061 
Escherichia coli B 

Actinobacillus actinomycetemcomitans NCTC 9710 
Actinobacillus lignieresii NCTC 4189 
Haemophilus aphrophilus NCTC 5906 
Haemophilus influenzae NCTC 8143 
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Histophilus ovis HIM 896- 7 
Pasteurella multocida NCTC 10322 
Branhamella catarrhalis ITM 4197 
Comamonas testosteroni ATCC 17407 
Oligella urethralis LMG 6227 
Neisseria gonorrhoeae ITM 4437 
Campylobacter jejuni CCUG 11284 
Acinetobacter calcoaceticus ATCC 23055 
*f$SiJt*ITM 3565 

^7A^ttrWS«Haemophilus influenzae}*, 2UM 
(0/<J Oriffls— s°: inf luenzae&I/aegyptiusd^S-fS 
* 1 5 (Casing, Ann. Inst. Pasteur/Mi crobiol. 1 
37B: 155-163, 1986) „ inf luenzae/M jriffr— y°<D%. 

tfSifc ©JSB "C & 3 o ' V * ? fr- ^aegypt ius^Bt 

ACGCATCAAA TTG ACCGCAC 
ACTTTGAAGT GAAAACTTAA 

•try =tz? v^KSr*<0 5' *«T' 32 P7^U 

ayRX^m^-mMX^ ^P-y'HIIliiHaeinophilus in 
fluenzae/M jrifA<~- TaegyptiustfctcW 7* 'J #4 X 



(Brenner fe, J. Clin. Microbiol. 26: 1524-1534, 198 
8) 0 ^*«T|g^S.U5#-»«»Itg^Haemophilus influ 
enzaeii, fi^n-^ia 9ffl3S(^W$W#5„ 

rroSODNAt/P-:/^ 3tmf-fHi|c£ttT^5 (Ter 
pstra?3,Scand. J. Infect. Dis. 19:641-646, 1987;Maloui 
n5>, J. Clin. Microbiol. 26:2132-2138, 1988) „ Z-tlh 

Haemophilus influenzae NCTC 8143Mt*<75rRNA3tfHst 

16S 1 23S rRNA®e?- 1 O^O^^- y— i^cDgB^J 

e>, wT©^-y : 



TT Hill 
AG H I I 2 

T?, Institute of Tropical Medicine, Antwerp, Belguim 
/^fe#fcffiCD15SII®Haemophilus inf luenzae/M isrif 
^-7°inf luenzae©^ftl|i|i%lC V^-f 7 V 9 V X U 

tCo 

rf y y-f if— > a yft^fefi, 3 XSSC, 25mMy 

y Aftf jffi, P H7, w*yft*/^r? F (20 

%,v/v) , Ficoll (0.02%,w/v) , fyM%T)Vzf^y 

(0. 02%, w/v) , jKU tr^VfnU FV (0. 02%, w/v) 
&0>-^TSrd^frSttt7cT-^ifS^DNA (0. lmg m 
l" 1 ) -efco/c 0 3XSSC, 20%*;VAT5K 

&t/25mMy ymmmwmpm. lzt^r^^ 
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- — — ===== 


7* a 


— 7* 




HI U(50*C) 


HII2(30°C) 


Haemophilus inf luenzaeWt?>KJ inf iuenzae)NCTC 8143 


+ 


+ 


Haemophilus inf luenzae(/tt*^? inf luenzaeJITM 3837 


+ 


+ 


Haemophilus inf luenzae(Mtf#-? argyetius) ITN 859 


- 


+ 


Haemophilus parahaemotyticus ITH 402 


- 


- 


Haemophilus para influenzae ITM 1094 


- 


- 


Haemophi lus aphrophilus NCTC 5906 


- 


- 


Haemophilus ducreyi CIP 542 


- 




Pasteurella multocida NCTC 10322 


- 


- 


Pasteurella picida ATCC 17911 




- 


ActinobaciHus lignieresii NCTC 4189 


- 


- 


Actinobacillus act inomvcetemcomini tans NCTC 9710 


- 


- 


Histophilus ovis HIM 896-7 


- 




Pseudomonas cepacia ATCC 25609 


- 


- 


Actinetobacter calcoaceticus ATCC 23055 


- 


- 


Branharoella catarrhalis LMG 5128 


- 


- 


Bordetella pertussis NCTC 8189 


- 


- 


Escherichia col i B 






Neisseria meningitidis NCTC 10025 







-46- 



AGAG AAAGAAGGGGCTTTAGGCATTC'ACACTTATCGGTAAACTGAAAAGA - 5 0 
:::::::::::::::::::::::::::::::::::::••::::::•*:•; 
AGAGAAAGAAGGGGCTTTAGGCATTCACACTTATCGGTAAACTGAAAAGA -50 

TGCGGAAGMGCTTGAGTGAAGGCAAGGTTCGCTTAAGAAGGGAAACCGG - 1 0 0 

::::::::::::::::::::::::::::;:::::;::::•••:•«:•*•; 

TGC GG AAG AAGCTTG AGTG AA GGCAAGGTTCGCTTAAGAAGGGAAACCGG - 1 00 

GTTTGTAGCTC AGCTGGTTAG AGCAC ACGCTTG ATAAGC GTGAGGTCGG A - 1 5 0 

GTTTGTAGCTCAGCTGGTTAGAGCACACGCTTGATAAGCGTGGGGTCGGA - 1 5 0 

GGTTCAAGTCCTCCCAGACCCACCAAGAACGGGGGCATAGCTCAGTTGGT -200 

GGTTCMGTCCTCCCAGACCCACCAAGAACGGGGGCATAGC^GTTGGT -2 00 

AGAGCACCTGCTTTGC AAGC AGGGGGTCATCGGTTCGATCCCGTTTGCCT - 2 5 0 

AGAGCACCTGCTTTGCAAGCAGGGGGTCATCGGTTCGATCCCGTTTGCCT -250 

CC ACC AAAACTTT AC AAATG AAAGC AAGTTTGCTGTTTTTAGCAGCTTAT - 3 0 0 

CCACCAAAACTTTAC AAATG AAAGCAAGTTTGCTGTTTTTAGCAGCTTAT - 3 0 0 

TTTGATTTGCGAAGTAGAATAACGACGCATCGATC 
I:::::::::::::::::::::::::::::::::: 
TTTGATTTGCGAAGTAGAATAACGACGCATCGATC 

[f9i] 

AAGGATAAGGAA- — CTGCGCATTG-GTCTTGTTTAGTCTTGAGAGGTCTT -47 
AAGGATAAGGAAACCTGCCATTTGCGTCTTGTTTAGTTTTGAGAGGTCTT - 5 0 
GTGGGGCCTTAGCTC AGCTGGGAGAGCGCCTGCTTTGCACGCAGGAGGTC - 9 7 
GTGGGGCCTTAGCTCAGCTGGGAGAGCGCCTGCTTTGCACGCAGGAGGTC - 1 00 
AGCGGTTCGATCCCGCTAGGCTCCATTGGTG AG AG ATCACCAAGTAATGC - 1 4 7 
AGCGGTTCGATCCCGCTAGGCTCCATTGAATCGAAAGGTTCAAAT— TGT - 1 4 8 

ACATTGAAAATTGAATATCTATATCAAAT 176 

TCATTGAAAATTGAATATCTATATCAAATTCCACGATCTAGAAATAGATT - 1 9 8 

AGTAACAAGAAAATAAACCGAAAACGCTGT-AGTATT-AATAAG - 2 1 8 

GTAGAAAGTAACAAGAAAATAAACCGAAAACGCTGTGAATATTTAATGAG -248 

AGTTTATGACTGAAAGG TCAGAAAATAA -246 

TTTTCTAGTTTTAAAGAAACTAGGTTAATAA - 2 7 9 
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[Jg2g|] 

AAGAGCTTGAGTGCTCGTGTCAAGTGTCCACGCTTATCGGTTGTTGTTAT - 5 0 
AAGAGCTTGAGTGCTCGTGTC AAGTGTCCACGCTTATCGGTTGTTGTTAT - 5 0 
ATAGCTGCTGGATCGGTGGCTGCTGATCCGAGAGAGAAAGGTTTCGCGGG - 1 00 
ATAGCTGCTGGATCGGTGGCTGCTGATCCGAGAG AG AAAGGTTTCGCGGG - 1 0 0 
TCTGTAGCTC AGTCGGTTAGAGCACCGTCTTGATAAGGCGGGGGTCGTTG - 1 5 0 
TCTGTAGCTC AGTCGGTTAGAGCACCGTCTTGATAAGGCGGGGGTCGTTG - 1 5 0 
GTTCG AATCC AACC AG AC CC AC C AAGGTTTC CTGAG AGGG AAATGGGGGT - 2 0 0 
GTTCGAATCCAACCAGACCCACCAAGGTTTCCTGAGAGGGAMTGGGGGT -200 
G TAGCTC AGC TGGG AG AGCGC CTGC TTTGC AAGC AGG ATGTCATCGGTTC -250 
GTAGCTCAGCTGGGAGAGCGCCTGCTTTGCAAGCAGGATGTCATCGGTTC -250 
GATCCCGTTC ACCTCCACCAAAGCCTGTCCAGAGGATGGGTGTGGHNNG- -299 
GATCCCGTTCACCTCCACCAGAGCCCGTCTTGAAGATGGGAGCGGGTTGG -300 

AGACCAG-AAGGCGAGAGAGCAACGTTAGTGCTGCGAGTCAGTG -342 

CAGGCGAGACCAGGAAGGCGAGAGAGCAACGTTAGTGCTGCGAGTCAGTG - 3 5 0 
TTAAGCGTTGGGTTTTGGCCGACAGCTATATATGTTCTTTAACAATTTGG - 3 92 
TTAAGCGTTGGGTTTTGGCCGACAGCTATATATGTTCTrTAACAATTTGG -4 00 
AAGAAGCACAACGTAAAGTGTTCGTTTAGTAGTCGGCGCGAGTCGATGAA - 4 4 2 
AAGAAGCACAACGTAAAGTGTTCGTTTAGTAGTCGACGCGAGTCGATGAA -450 
GACGGATACGGGTTGTGATTGCATGATTTTGTTCCAAGTCTCAAGAACTG -4 92 
GACGGATACGGGTTGTGATTGCATGATTTTGTTCCAAGTCTCAAGAACTG -500 
GCTGGGCGGCCAAGCGTTTGGTCAGATGCTTTGAACTTATGAACGGCACA -542 
GCTGGGCGGCCAAGCGTTTGGTCAGATGCTTOGAAOTATCAACGGCACA -550 
AGCGCGAATGAACAGCACCTATAAGACTTTAGTGTTATAG -582 
AGCGCGAATGAACAGCACCTATAAGACTTTAGTCTTATAG -590 
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AGAG AAAGAAGAGGCTTTACGCATTCAC ACTTATC GGTAAACTGAAAAAG - 5 0 

AG AG AAAGAAGGGGCTTT AG GCATTC AC ACTTATC GGTAAACTGAAAA-G -4 9 

ATGC GG AAG AAGCTTG AGTG AAGGC AAGATTC GCTTAAGAAGAGAATCCG - 100 
:::::::::;::;:;:::::::;::::: ;:: ::• 

ATGCGGAAGAAGCTTGAGTG AAGGCAAGGTTCGCTTAAGAAGGGAAACCG - 9 9 

GGTTTGTAGCTCAGCTGGTTAGAGCACACGCTTGATAAGCGTGGGGTCGG - 1 5 0 

GGTTTGTAGCTCAGCTGGTTAGAGCACACGCTTGArAAGCGTGAGGTCGG - 1 4 9 

AGGTTCAAGTCCTCCCAGACCCACCAAGAACGGGGGGCATAGCTCAGTTG -200 
:::::::::::::::: i : ;:::;:«;:;:•• 
AGGTTC AAGTCCTCCC AG AC C C AC C AAG AAC GGGGG - C ATAGCTCAGTTG - 198 

GTAGAGCACCTGCTTTGCAAGCAGGGGGTCATCGGTTCGATCCCGTTTGC -2 S 0 

GTAGAGCACCTGCTTTGCAAGCAGGGGGTCATCGGTTCGATCdCCTTTGC - 2 4 8 

CTCCACCAATACTGTACAAATCAAAACGGAAGAATGGAACAGAATCCATT - 3 0 0 

CTCC ACCAAAACTTTAC AAATGAAAGC — AAG TT -280 

C AGGGCGACGTCACACTTG AC CAAGAAC AAAATGCTGATATAATAATCAG - 3 5 0 

::::::!: : : : 
TGCTGTTTTTAG CAG -295 

CTCGTTTTGATTTGCACAGTAGATAGCAATATCGAACGCATCGATCTTTA -4 00 

: : ::::::::::: : : : • : ; 

CTTATTTTGATTTGCGAAGTAGA ATAACGA-CGCATCGATCTTTA -339 

ACAAATTGGAMGCCGAAATCAACAAACAAAGACAAAGCGTTTGTTTTGA -4 50 
ACAAATTGGAAAGCCGAAATCAACAAACAAAGACAATGAGTTTGTTTTGA -389 
TTTTTTATTCTTTGCAAAGGATAAAAAATCGCTCACAAGAGAAMGAAAA -500 



TTTTTTATTCTTTGCAAAGG ATAAAAAATCTCTC GCAAGAGAAAAGAAAA -4 39 

CAAACACAGTATTTGGGTGATGATTGTATCGACTTAACCCTGAAACACAA -550 
:::::: :::::::::::::::::::::::::::::: :::::::::::: 
CAAACATAGTATTTGGGTGATGATTGTATCGACTTAATCCTGAWCACAA -499 

AAGGCAGGATTAAGACACAACAAAGCAGTAAGCTTTATCAAAGTAGGAAA -600 

AAGGCAGGATTAAGACACAACAAAGCAGTAAGCTTTATCAAAG1AGGGAT -539 

TTCAAGTCTGATGTTCTAGTC AACGGAATCTTAGGCAAAGTCAAAGAAGT - 6 5 0 

TTCAAGTTT€CTTACTTAGTCAACGGGTAG<JTAAACGAAGTCAAAGAAGT -589 

TCTTGAAATGATAG -664 
:::::::::::::: 
TCTTGAAATGATAG -603 
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A-GAGAAAGAAGGGGCTTT- -AGGCATTCACACTTATCGGTAAACTGAAA -47 

AAG AGCTTGAGTGC TCGTGTC AAGTGTC C ACGCTTATCGGT TGTTG -4 6 

AGATGCGG AAGAAGCTTGAGTGAAGGCAAGGTTCGCTTAAGAAGGGAAAC - 9 7 

TTATATAGCTGCTGGATCGGTGGCTGCT-GATCCGAGAGAGAAAGGTTTC - 9 5 

-CGGGTTTGTAGCTCAGCTGGTTAGAGCACACGCTTGATAAGCGTGAGGT -146 

GCGGGTCTGTAGCTCAGTCGGTTAGAGCACCGTCTTGATAAGGCGGGGGT - 1 4 5 

CGGAGGTTCAAGTCCTCCCAGACCCACCAAG --AACG -181 

CGTTGGTTCGAATCCAACCAGACCCACCAAGGTTTCCTGAGAGGGAAATG -195 

GGGGC ATAGCTCAGTTGGTAG AGC ACCTGCTTTGC AAGCAGGGGGTCATC - 2 3 1 
: : : : :::::::: : : : : : : : : ::::::::::;:::•>; 
GGGGTGTAGCTCAGCTGGGAGAGCGCCTGCTTTGCAAGCAGGATGTCATC -24 5 

GGTTCGATCCCGTTTGCCTCC ACCAAAACTTTACAAATGAAAGCAAGTTT -281 

GGTTCGATCCCGTTCACCTCCACCAAAGCCTGTCCAGAGGATGGGTGTGG -295 

GCTGTTTTTAGC AGCTTATTTTG ATTTGCGAAGTAG AATAACGACGC ATC - 3 3 1 

NNNGAGACCAGAAGGCGAGA— GA GCAACGtT— AGTGCTGCGAGTC -338 

GATCTTTAAGAAATTGGAAAGCCGAAATCAACAAACAAAGACMTGAGTT -381 

AGTGTTAAGCG — TTGG GTTTTGGCCGACAGCTATATA T--GTT -378 

TGTTTTGATTTTTTATTCTTTGCAAAGGATAAAAAATC -TCTCGCAAGAG - 4 3 0 

CTTT AACAATTTGGAAG AAGC AC AAC GTA - AAGTGTTCGTTTAGTAGTCG -427 

AAAAGAAAACAAACATA-GTATTTGGGTGATGATTGTATCGACTTAATCC -479 
: : : : : : : : : : : : :::::::::::: : ; 

GCGCGAGTCGATGAAGACGGATACGGGTTGTGATTGCAT-GATTTTGTTC -476 

TG AAACACAAAAGGC AGG ATTAAGACACAAC AAAGCAGTAAGCTTTATCA - 5 2 9 

C AAGTCTC AAGAA-CTGGCTGG-G CGGCCAAGC-GT TTGGTCA - 5 1 6 

AAGTAGGGATTTCAAGTTTGCTTACTTAGTCAA-CGGGTAGGTAAACGAA - 5 7 8 

: : :::::::: : : :::::::::: • 

GA-T GCTTTGAACTTA — TGAACGGCACAAGCGCGAATGAACAGCAC -560 

GTCAAAGAAGTTCTTGAAATGATAG -603 

: : : : : : : : : : : : : : 
CTATAAGACTTTAGTG TTATAG -582 
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AC -GAAG TT AT CTGATTGGC AA GAA 24 

AGA G AAAG AAGG GGCTTT AGGC ATTC AC ACTT ATC GGTAAACTGAAAAGA - 5 0 

TCC ACAAC AAG - TTGTTCTTTGGTAAG AT — GTTTAA AAAC-GG - 6 4 

: : :::::::: :::::: : :::: :::::: 

TGCGGAAGAAGCTTGAGTG AAGGCAAGGTTCGCTTAAGAAGGGAAACCGG - 1 0 0 

GTCTATAGCTCAGTTGGTTAGAGCACCGTGTTGATAACGCGSG-GGTCAT - 1 1 3 

GTTTGTAGCTCAGCTGGTTAGAGCACACGCTTGATAA-GCG7GAGGTCGG - 1 4 9 

AAGTTCAAGTCTTATTAGACCCACCATTTT-GGGGCCATAGCTCAGTTGG -162 

AGGTTCAAGTCCTCCCAGACCCACCAAGAACGGGGGCATAGZTCAGTTGG - 1 9 9 

TAGAGCGCCTGCCTTGCACGCAGGAGGTCAGGAGTTCGACTCTCCTTGGC -212 

TAGAGCACCTGCTTTGCAAGCAGGGGGTCATCGGTTCGATCCCGTTTGCC -24 9 

TCC ACCAAGCAAGTTTAAAC ATC AAAGCATACATAAGCAAT7TAAATAAG - 2 6 2 

::::::::::::::: : : : : : : : it 
TCCACCAA — AACTTTACAAATGAAAGCAAG--TTTGCTGT7TTTAGCAG -295 

ATTTCTTATTT ATGCTTT - TATTTTAT AAACTG A - C G AAGTTTATAAC AT -310 

CTTATTTTGATTTGCGAAGTAGAATAACGACGCATCGATCTTTAACAAAT - 3 4 5 

T ATTTAACAA-CATAGT — ATGAGTCTGGGTJAATTATTT - 3 4 7 

TGGAAAGCCGAAATCAACAAACAAAGACAATGAGTTTGTTT7GATTTTTT -395 

AAT TCCAAC AAATAATTAACCTGGTGTTTGT- - AC CCAATAC AAAC A - 3 9 2 

ATTCTTTGCAAAGGATAAAAAATCTCTCGCAAGAGAAAAGAAAACAAACA - 4 4 5 

CCAAA AAAGTAAAGAG — AA — CTGAATCAA GC- -421 

TAGTATTTGGGTGATGATTGTATCGACTTAATCCTGAAACACAAAAGGCA -4 95 

GTA AAC ATAGGTG- AATCGTTA-C A CATTACCCATA-CAC - -4 5 B 

GG ATTAAGACAC AAC AAAGC AGTAAGCTTT ATC AAAGTAGGGATTTCAAG - 5 4 5 

AC CAAAGACTTCCTA GAAGTCAGACTA CTTGG -490 

TTTGCTTACTTAGTC AACGGGT AGGTAAACG AAGTCAAAGAAGTTCTTGA - 5 9 5 

GGTTGTAT -498 

: : : 
AATGATAG -603 
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c x 

CTTAACCTTCGGGAGGGCGCTTACCACTTTGTGATTCATGACTGGGGTGA - 5 0 

C AAAATAA AG AC ATCAC 18 

AGTCGTAAC AAGGTAACCGTAGGGGAACCTGCGGTTGGATCACCTCCTTA - 1 0 0 

— AAGTA CTCACACAGATTGTTTGATTGTTTT -48 

: : : : :::::::::::::: t s : i : 

CCTTAAAGAAGCGTACTTTGTAGTGCTCACACAGATTGTCTGATAGAAAG -150 

AGA CAAGTCG GAATA 63 

TGAAAAGCAAGGCGTTTACGCGTTGGGAGTGAGGCTGAAGAGAATAAGGC -200 

CAT CTTT AAATGT 76 

CGTTCGCTTTCTATTAATGAAAGCTCACCCTACACGAAAATATCACGCAA -250 

TGTCCCCATCTGTCTAGAGGCCTAGGACAT - 106 

CGCGTGATAAGCAATTTTCGTGTCCCCTTC-GTCTAGAGGCCCAGGACAC -299 

CGCCCTTTCACGGCGGTAACCGGGGTTCGAAKCCCC— GTGGACGCCATC - 154 

CGCCCTTTCACGGCGGTAAC AGGGGTTCGAATCCCCTAGGGGACGCCA-C -348 

TAAAGATGATTTTT ~ ATTGTCTTATGTT — CTTTAAAAAAATAGAAACAA -201 

TT— GCTGGTTTGTGAGTGAAAGTCGCCGACCTTAATATCTCAAAACTCA - 3 9 6 

GCT GAAAACTGAGAGATTTTCTAAAGTAGAAAGTCTGAGT-AATCT -246 

TCTTCGGGTCATGTTTGAGATNTTTGCTCTTTAAAAATCTGGATCAAGCT -446 

AAAATCTTAG CTGAAC AAAAGC AGCTAAGTGTTTAGTCTAAATCATT - 2 9 3 

: : : ; : : : : : ; ; : : : : : : • 

GAAAATTGAAACACTGAACAACGAGAGTTGTTCGTG-AGTCTCTCAAATT -4 95 

AACCACAAGTATATCAATATGCCTCGCGCATAATAAAATACTTGAGGTTG -343 

TTCG-C AACACGAT GATG AATCGA AAGAAACATCTTCGGGTTG -537 

TAT -346 

TGA -540 
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ACGAAGTTATCTGATTGGCAAGAATCCACAACAAGTT6TTCTTTGGTAAG -50 

ACGAGAmTCTGATTGGCAAGAATCCACAACAAGTTGTTCTTAG-TAGT -4 9 

ATGTTTAAAAACGGGTCTATAGCTCAGTTGGTTAGAGCACCGTGTTGATA - 1 00 

GTAAGTTAAATTGGGTCTATAGCTCAGTTGGTTAGAGCACCGCCTTGATA - 9 9 

ACGCGGGGGTCATAAGTTCAAGTCTTATTAGACCCACCATTTTGGGGCCA - 150 

AGGCGGGGGTCATAAGTTCAAGTCTTATTAGACCCACCATTTTGGGGTTA -149 

TAGCTCAGTTGGTAGAGCGCCTGCCTTGCACGCAGGAGGTCAGGAGTTCG -200 

TAGCTCAG^GGTAGAGCGCCTGCCTTGCACCCAGGAGGTCAGGAGTTCG - 199 

ACTCTCCTTGGCTCCACCAAGCAAGTTTAA — ACATCAAAGCATACATAA -24 8 

ACTCTCC^AACTCCACCACTTACAATAAATGAGMCTAAGCAATCAAAT -249 

GCAAT TTAAATAAGATTTCTTATTTATGCTTT TATTTTA — TA -289 

: • :::::::::::::::::::::: : : : : : : 
TAGATAACATAAAATTAGATTTCTTACTTCTACTTTATGTAGATGACTTA -299 

AACTGACGAAGTTTATAACA-TTATTTAACAACATAG-TATGAGT -332 

C AATTAACTG ATGAAGTTAATTTC AATTATTTAACAACGTATATATG AGT -349 

CTGGGTTAATTATTT AATTCC AAC AAATAATTAACCTGGTGTTTGTAC -C - 3 8 1 

CTGGGTTAATTATTTAATTCC AAC AAATAATTAACCATTCCGTCATACTC - 3 9 9 

CA ATACAAACACCAAA A -398 

CACATCAAGCATATAAAGTTAAAACTTTTAGTATTGATGATGATCGGATA -449 

AAGTAAAGAGAACTGAATCAAGCGTAAACATAGGTGAATCGTTACACATT -448 

AAGTAAAGAGAACTGAATCAAGCGTAAACATAGGTGAATCGTTACACATT -499 

ACCCATACAC ACC AAAGACTTCCTAGAAGTC AGACTACTTGGGGTTGTAT -498 

ACCCATACACACCAAAGACTTCCTAGAAGTCAGACTACTTGGGGTTGTAT -549 
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[Jg8g|] 

CTGAAGACGAGAGACAGCGAGTGCTCACACAGATTGGCTGATAGTTGTAG -50 

CCCAAGACGAGAGACAGCGAGTGCTCACACAGATOGGCTGATAGTTGTAG -50 

ACAAGATTAAAAACGAAGCGAAAGCAACGTTGAAAAATAAACGTTAAAAG - 1 00 

AC AAG ATTAAAAACGAAGC GAAAGC AACGTTGAAAAATAAACGTTAAAAG - 1 0 0 

ATAAAAAGAAAATAGAGTATCTTTAATTGATGTCCCCATCGTCTAGAGGC - 1 5 0 

ATAAAAAGAAAATAGAGTATCTTTAATTGATGTCCCCATCGTCTAGAGGC - 1 5 0 

CTAGGACATCGCCCTTTCACGGCGGTAACCGGGGTTCGAATCCCCGTGGG -200 

CTAGGACATCGCCCTTTCACGGCGGTAACCGGGGTTCGAATCCCCGTGGG -200 

ACGCCAATTAAAGATAACTTTATTAGATTGTCTTACTGTTCTTTAAATTT -250 

ACGCCANfmNNNNNNNlTOTTTATTAGATTGTCTTACTGTTCmAAAAAA -250 

TTGGAAACAAGCTGAAAACAAGAGATTTTCGAGAGAAAGTCTGAGTAG6C -300 

TTGGAAAC AAGCTGAAAAC AAGAGATTTTCGAGAGAAAGTCTGAGTAGGC - 3 0 0 

AAGATAGGAAAGTGAGAGGAGGGAACTGAAAAGGGAACTCTAAAAACAAA -350 
:::: :::::::::: : ::::::::::: :::: ::::::::::::::: 
AAGACAGGAAAGTGAAAAGAGGGAACTGAGAAGGAAACTCTAAAAACAAA -350 

ACCTGTTTTGCATAAAA-TCTTGATTGAACAAAAGC AATC AAGTGTTTAG - 3 9 9 

-CCTGTTTTGTAAAAAAATCTTGATTGAACAAAAGTAATC AAGTGTTTAG - 3 9 9 

TTGAATGAAAATACGCATCAAATTGACCGCACTTTGAAGTGAAAACTTAA -449 

TTGAATTAA — TGAGGCTGAAAGTGCAGTCAAAGTACGGTATCTATTTTA -447 

- AGTGA TTGAAAACATTTGAGGTGAT - 4 7 4 

TATTGAGTTTTGAAAACATTTGAKNNNNN -476 
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[Hi osi] 

TAAAATCTAAAGCAAGTATATAAAGTAGATTAAATATAAAATACAAACTC - 5 0 

TAAAATCT AAAGC AAGTATATAAAGTAGATTAAATATAAAATACAAACTC - 5 0 

TATACTTAGATTTATTTTTATCTTTAACTATAAAAGAATATACTTTAATA - 1 0 0 
I::::::::::::::::::::::::::::::::;::::::::;:::;:*: 
TATACTTAGATTTATTTTTATCTTTAACTATAAAAGAATATACTTTAATA -100 

AATATAAATAAC ATATAC ATTATGTATTTATATTTATAATGAGATTATTT - 1 5 0 

AATATAAATAACATATAC ATTATGT ATTTATATTTATAATGAGATTATTT - 1 5 0 

AATATATATGCTTCCTTTAGGTTTTAAACCTAAATGTTCTTTTTAATTAT -200 

AATATATATGCTTCCTTTAGGTTTTAAACCTAAATGTTCTTmAAirAT - 2 0 0 

C ATTGTTAAGAGTC AC AAGC AAGTTTTAATAAAAAC AATTTTACAGGACT - 2 5 0 

I::::::::::::::::::::::::::::::;:;::::::::;::::;:; 

C ATTGTTAAGAGTC ACAAGC AAGTTTTAATAAAAACAATTTTACAGGACT - 2 5 0 

TGTTAAAGGATAAAACCTATTTATCTTTTCTTTGGTTTAACTTATATCTT - 3 0 0 

TGTTAAAGGATAAAACCTATTTATCTTTTCTTTGGTTTAACTTATATCTT - 3 0 0 

TTAATTATCTTTATTTCTATAATAAAGAGAATATTAGATTTAAGATTTAT -350 

TTAATTATCTTT ATTTCTAT AATAAAGAGAATATTAGATTTAAGATTTAT - 3 5 0 

AAATTAAAGACAAGTTTCAAACTCACAGCTTAGTTGAGACTAAATCATTT -400 
I::::::::::::::::::::::::::::::::::::::::::::::::: 
AAATTAAAGACAAGTTTC AAACTC AC AGCTTAGTTGAGACTAAATCATTT - 4 0 0 

AGTTTTATATTAAGTGTTTGAATGCTTTCCGTCTTAAGATAAAGAAGTCT -450 

AGTTTTATATTAAGTGTTTGAATGCTTTCCGTCTTAAGATAAAGAAGTCT -450 

TATC ATAAAAACTTTAAC AAGGAAGTGATGC GTTTTAGAATCAATAATAA - 5 0 0 

TATC ATAAAAACTTTAAC AAGGAAGTGATGCGTTTTAGAATCAATAATAA - 5 0 0 

AAGGTAAAAAA -511 

AAGGTAAAAAA -511 

s<;U*?—m, -< 9288 • y—/V^ a 

/wy^ b y — Y -62 
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